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AHHOTaUA

Jucuummza «{udpoBeie ABOWHUKHU B AJIEKTPOIHEPTETHKE» BXOIUT B 00PA30BATEIHHYIO
IpOrpaMMy BBICILIEr0 00pa30BaHUs — MIPOTrPaMMy MarucTpaTyphl 10 HAIIPaBJICHUIO TOJITOTOBKH/
CIIELUAJILHOCTH 13.04.02 «OIJIEKTpO3HEPreTUKa u AJIEKTPOTEXHUKA
HampaBlieHHOCTH/crienuanu3aun  «MeHeIKMEeHT B 3JIeKTpodHepretuke». JlucruruinHa
peanuzyercs Kapeapoit «Ne32».

JucuuninuHa HaueaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIONINX KOMIETEHIIHIA:

YK-2 «Crioco0eH ynpaBisiTh MPOSKTOM Ha BCEX ATAMax €ro JKU3HEHHOTO ITUKIIa

[TK-1 «CrocobHOCTB CaMOCTOATEIIBHO OCYIIIECTBIISATh HCCIIEIOBATENIBCKYIO
JeSTENIbHOCTh, aHATH3UPOBATh U MPEJCTABIATh PE3YIbTAThl HAYUYHBIX UCCIIECAOBAHUI

[IK-2 «cmocobeH pa3pabaThiBaTh M OOOCHOBBIBATH IMPOEKTHHIE pEIICHUS B 00JacTh
npo(hecCHOHATLHOM IEATEIIEHOCTI

T1K-3 «crocobeH MPUMEHSTh TEXHOJIOTUU 1 poBbIX JIBOMHUKOB 1A
UH(POPMALIMOHHOTO MOJIETTMPOBAHUS 00BEKTOB MPO(ECCHOHANTBHOM NeSITETLHOCTH. »

CopepxaHue TUCIUIUIMHBI OXBAaThIBAE€T KPYT BOIPOCOB, CBSI3AHHBIX C TEXHOJIOTUSIMHU
WH(OPMAIIMOHHOTO ¥ KOMITBIOTEPHOTO MOJICTUPOBAHUS M TEXHOJIOTHH ITU(PPOBBIX JBOMHHUKOB B
3JIEKTPOIHEPreTHKE.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATpUBAeT cieayiome (OpMbl OpTaHU3AINH
y4eOHOTr0 TMpoIriecca: JICKIUH, JJabopaTopHbIe padOThI, CAMOCTOSATEIbHAS Pad0Ta 00yUYaIOMIErocs.

[IporpamMmmMoil AMCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAs arTecTanus B hopme dk3aMeHa (3 cemecTp).

OO0miast TpyJOEMKOCTh OCBOEHUS AWCIMILTUHBI COCTABIsICT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4YeHUs IO JUCIUILTUHE «PYCCKHID)



1. TlepedyeHb mIaHUPYEMBIX pPe3yIbTAaTOB OOYUYEHHUS MO TUCIUIUINHE
1.1. Ienu npenogaBaHus TUCUUILTAHBI
[lenbto MUCHUIUIMHBI SBISETCS. OCBOCHHE OOYYAIOUIUMUCS TEOPETUUYECKHX M MPAKTHUYECKHUX
HaBBIKOB MPHUMEHEHHsSI TEXHOJIOTUH IHQPpoBBIX JBOMHMKOB (LIJ]) »1mexkTposHepreTuuecKux
00BEKTOB, OLEHKU BIMSHHS SKOHOMHUYECKUX (PAKTOPOB, CHUKEHHS ce0ECTOMMOCTH, KayecTBa U
CPOKOB Pa3pabOTKu HHPOPMAIIMOHHBIX MOJIelei 00bEKTOB TPO(HEeCCUOHATTLHOM e TEIIEHOCTH.
2. HMuctunmuua  Gopmupyer y  oOydarOmIuxcsi — NIpeacTaBlieHHe o  IU(POBBIX
UH(POPMALIMOHHBIX MOJETSAX, CIIOCO0aX TMOBBIIICHUS HMX TEXHOJIOIMYHOCTH, a TaKXke

TTOBBIIICHUS HaJICKHOCTH u s dexTuBHOCTH IKCIUTyaTaIluu 00BEKTOB
npodecCHOHATBLHOMN 1eATEIbHOCTH.
2.1. JlucuniawmHa  BXOAMT B  COCTaB  4acTH, (QopMupyemMoil  ydacCTHUKaMHU

00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (Jaee —
OII BO).

2.2. llepedeHb IUTAHUPYEMBIX PE3YIbTATOB O0OYUYECHHUS MO TUCIHUITIIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysbTaTamMu ocBoeHus OI1 BO.

B pesynbrare u3ydyeHus AUCHUILUIMHBI OOYYarOIIMICS MOJDKEH 00JIafaTh CIEAYIOMIUMU
KOMITCTCHIIMSIMU WM MX 9acTsIMU. KoMmmeTeHInn 1 WHANKATOPBI MX JTOCTHXKCHUS TIPUBEACHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMIIETEHIIMA ¥ UHIUKATOPOB MX TOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Koza v HanMeHoBaHNE HHIMKATOPA JOCTH)KEHHUS
HauMEHOBAaHHE
KOMITIETEHIIUH KOMITIETEHIIUH
KOMIIETCHITNH
YK-2 Cnocoben
VK-2.B.2 BnageTb HaBbIKAMU PEIICHUS
YHuBepcanbHbIe YIOPaBISATh IPOECKTOM
npo(hecCHOHANBLHBIX 3314 B YCIOBUSX
KOMIIETCHIINH Ha BCEX ATarax ero
nudpoBu3aluu ooIIecTBa
YKU3HEHHOTO IMKJIa
[MK-1 Cnoco6nocts | I[IK-1.J1.2 caMOCTOSATENHHO BHITOTHSIET
CaMOCTOSITENIEHO UCCJIEIOBAHMSI U CO3J]aeT MaTeMaTHUECKHe
OCYLIECTBIISATh MOJIeNIi 0OBEKTOB MPO(ECCHOHATBHOM
HCCJIEIOBATEIbCKYIO | JAESITeNbHOCTH
[Ipodeccuonanbuble
KOMIIETEHLIH JIeITEIILHOCTD, ITK-1.J1.6 pemraer npodhecCuOHATBHBIC 3a1a4H
aHAJIM3UPOBATH U MPEIUKTUBHOTO ¥ AaHAJTUTUYECKOI 0 THIA C
MPEJICTABIISITH MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO
pe3yNbTaThl HAYYHBIX | HHTEJUIEKTa U OOJBIINX IaHHBIX B 00JacTH
WCCJICIOBAHHA DJIEKTPOIHEPTCTUKH
[1K-2 criocoben
pa3pabaTbIBaTh U
000CHOBBIBaTh [1K-2./1.3 ucnonb3yeT NporpaMMHbIE TPOTYKTHI
[Ipodeccuonanpuble A Yer 1porp POy
S MPOEKTHBIE PEIICHUS | JUIS pacueTa v MPOCKTUPOBAHUS O0BEKTOB
B o0jactu npodeccuoHaNbHOM e TEeIbHOCTH
npohecCHOHATBLHOM
JESITEIbBHOCTH
[TK-3 ciocoben MK-3.J1.1 popmupyet kinaccupuiupoBaHHYIO
MPUMEHSITh 0a3y JaHHBIX O COCTOSTHUM
TEXHOJIOTHUHI AIIEKTPOIHEPTETUUECKUX OOBEKTOB U CHCTEM IS
(G poBbIX MOCTPOEHUS HHPOPMAITMOHHBIX MOCIICH
[IpodeccuonanvHbie | ABONHUKOB ISt MK-3./1.2 ucnonp3yeT TeXHOJIOTHH HUPPOBBIX
KOMIETEHIIUH MH(OPMALIMOHHOTO | JBOMHMKOB ISl MOJEIMPOBAaHUS PaOOTHI
MOJICTTUPOBAHUS AIIEKTPOIHEPTETUUECKUX OOBEKTOB U CUCTEM
00BEKTOB [1K-3./1.4 ucronb3yeT METOIbI pa3paboTKH
npo(eCcCHOHANFHOM | OPUTHHANIBHBIX AITOPUTMOB U MTPOTPAMMHBIX
JeSITENIbHOCTH. pEILICHUH ¢ UCTIOIb30BAaHMEM COBPEMEHHBIX




| TEXHOJOTHUH

3. Mecro nucuumnianssl B cTpykType OI1

JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YyYarOITUMUCS
MIPU U3YYECHHUH CIICTYIOUIUX TUCHIUTUINH:

— «Uudposas peneliHas 3aluTa 1 aBTOMATHKAY;

— «HMHTemIeKTyanbHbIe CHCTEMBI JIEKTPOCHAOKEHUSY;

— «llepexoaHble NPOIIECCHI B JIEKTPUUECKUX CUCTEMAX).

— 3HaHus, MOJYYEHHbIE NPU W3YYEHUH MaTepuaia JaHHOW IUCLMIUIUHBI, UMEIOT KakK
CaMOCTOSITENIbHOE 3HAUY€HHE, TaK M BCIOMOTaTENIbHOE HCIOJIb30BAaHUE MPU MPOXOKIACHUU
IPOM3BOJICTBEHHON MPEATUINIOMHOM MPAKTHKH M MOATOTOBKE BBIMTYCKHON KBaNIM()UKALMOHHOM
paboThl, U U3YUYEHUU APYTUX TUCHUIUINH:

— «Kubepdusznyeckue CUCTEMBI U TEXHOJOTHUN);

— «ConpoBOXKAECHNE KUZHEHHOTO LIUKJIA JJIEKTPOIHEPIeTUUECKON TPOIYKITUM.

4. OO0BEeM U TPYAOEMKOCTh TUCIUTITHHBI
Jlanubie 00 o0mieM o0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOMH
paboTHI 10 AUCHHUIUIHHE (M paclpeeNieHUe 3TOH TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHoli paboThl Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemKocmep ouCyUnIUHLL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moseKu 26 26
Ayoumopnuvie 3auamus, BCETO 4ac. 51 51
B TOM YHCIIE!

nexuu (J1), (gac) 17 17

npaktudyeckue/cemunapckue 3anarus  (113),

(dac)

naboparopusie padbots (JIP), (dac) 34 34

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoii ammecmayuu: 3a4er, k3 k3
mudd. 3ager, sx3amen (3auet, Audd. 3a4, Ok3.) ) )

5. CopnepxaHue TUCIUTIIIUHBI
5.1. PacmpezeneHue Tpy10€MKOCTH JTUCUUILIMHEI IO pa3/jenaM v BUAaM 3aHATHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJOEMKOCTh TPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCIIMITITUHBL ek | TI3 (C3) - JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 3
Pazgen 1. OcHOBBI NPUMEHEHHUS TEXHOJIOTHIA
UQPOBBIX JBOHHUKOB B AJIEKTPOIHEPreTHKE
Tema 1.1 ITousaTus 1U¢GpPOBOro IBOMHKUKA U 2 8
WHGOPMAITMOHHOTO MOJICTIMPOBAHUS B




3JIEKTPO3HEPIETUKE.

Tewma 1.2 HopmaTtuBHasg JOKyMEHTalHA B
npeametroit obmactu. [OCT P 57700.37-2021
«udpossie nBoitHnkN u3nenuin» u [Ipotokon MOK
61850.

Tewma 1.3 Onucanue NpUHINTIOB HHHOPMAIIOHHOTO
MoaenupoBanusl. [loHsTHE aneKBaTHOCTH U
BepU(HUKAITUN MOJICITH.

Tema 1.4 [Tpumeps! 1UQPOBHIX IBOMHUKOB B
ATOMHOM, TEIIOBOW U 3JIEKTPUYECKON OTpaCIIfX.
[Ipumeps! MppOBBIX ABOWHUKOB B IIPOU3BOJICTBE.

Tema 1.5 IIpuMeHeHHE CKBO3HBIX IIU(GPOBBIX
TEXHOJIOTHIA TIPH CO3/IaHUU [U(PPOBBIX TBOMHUKOB:
Al, BlockChain, IoT.

Paznen 2. Pa3paborka 1iudpoBbix ¥ HHOOPMAIIHOHHBIX
MOJIeIIei AIEKTPOIHEPTETUIECKUX 00BEKTOB
Tema 2.1 IudpoBsie cpenbl pa3paboTKH

UHGOPMAIMOHHBIX ¥ MATEMATHYCCKUX MOJIEIICH
3JICKTPOIHEPTETHICCKUX OOBEKTOB.

Tema 2.2 ITpuHIMIBI UCTIONB30BAHUSA
MaTeMaTHYEeCKUX MoJelel pu padore ¢
JSHEPTETHUECKUMH 00bEKTaMU. AKTyJIbBHOCTE U
npopaboTKa MpoOJIEMHBIX BOIIPOCOB.

Tema 2.3 Padota 10 SimInTech. CpoiicTBa 610KO0B.

Tema 2.4 Pa3zpaboTka 3JeKTPHUECKON CXEMBI.
[Tapametpsl pacuéra. MogenupoBaHue u MPOBEpKa
pabortocmnocobHOoCcTH. ba3a maHHBIX CUTHAJIOB
CHCTEMBI.

Tema 2.5 CructeMbl aBTOMaTHYECKOTO BBOJIA Pe3epBa

(ABP). TunoBbie cXeMbl ¥ IPUHIIHIT PAOOTHI.

Tema 2.6 Pazpabotka monenu ABP B pamkax cuctem
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSA. AJITOPUTMBI
YIPaBIEHUsI SHEPIrETHUECKON cucTeMoi. Monenu
3JIEKTPO3HEPIreTUIECKUX OOBEKTOB.

I'paduueckoe oToOpakeHNE BEIXOJHBIX 3HAUCHHH.
Tema 2.7 LludpoBoii anekrpudeckuii TpUBOJ,.

VYipasneHue, CTpyKTypHbIE MOJEIH.

AHanu3 yCTOWYMBOCTH M KauecTBa.

Mertoa cunTe3a HTH(POBBIX IPUBOJIOB.

Ilepnon KBaHTOBaHUS HENPEPBHIBHBIX CUTHAJIOB.

16

22

Pazgen 3. Metoas! opraHu3aniy MPOU3BOICTBECHHBIX
MIPOIIECCOB HA JIEKTPOIHEPTETHIECKIX 00BEKTaxX
Tema 3.1 Uutepdeiics! IUPPOBBIX TBOHHUKOB.

Tema 3.2 VcKkycCTBEHHBIM HHTEIUIEKT [Tl PEILICHUS
3a1a4 ONTHMHU3ALHH.

Tema 3.3 MammaHOE 00yYCHHE B TEXHOJIOTHUIX
IUQPOBBIX ABOIHHUKOB ISl JJIEKTPOIHEPIeTUICCKUX
o0bexToB U ACYIL

OCHOBHBIE POOJIEMBI MAIITMTHHOTO O0YUYCHHS MTPH
pabote ¢ UGPOBHIM JBOHHUKAMH.

12

12




Paznen 4. AHanmu3 TaHHBIX PEKUMOB PabOTH D3
00BEKTOB

[IpumeHeHue UPPOBBIX TBOMHUKOB HAa DD 00beKTaX
Tema 4.1CucteMbI CBSI3M Ha MOACTAHIIUIX H
TpeOOBaHUS K CBSI3U IS PYHKIUN U MOAETCH
ycrpoticts corsiacao 'OCT P MOK 61850-5-2011.
Tema 4.2 ®opmupoBanue 0a3 1aHHBIX B
3JIEKTPOIHEPTETUIECKUX CHCTEMAX. 5 6 15

Tema 4.3 Iapcunar ganasix. Hactpoiika cpem mist
00pabOTKM TaHHBIX.

Tema 4.4 OcHOBBI IOCTAHOBKH 3aJ1a4H JJI CO3IaHMS
u¢pOBOTO IBOIHKMKA. AHAIH3 PAOOTHI CUCTEMBI
MaIlMHHOTO 00yueHus nudposoro neorinnka ACVYII.
Tewma 4.5 IlocTtpoenne u aHATU3 YHEPTETUIECKIX

xapaktepucTuk. CocTaBlieHHE CTPYKTYpPbl MOJIETH U
aHAJIU3 BBIXOJHBIX PE3YJILTATOB.

Hroro B cemectpe: 17 34 57

HUroro 17 0 34 0 57

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS ~ OMNpENEeNEeHHBIX  TPYAOBBIX  (QYHKIMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETFHOCTHIO.

5.2. CopeprxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u coaepxanue pa3eioB U TEM JIEKIIMOHHBIX 3aHITHI
1 Pa3znen 1. OcHOBBI MpUMeHEHHsI TEXHOJIOTHIT U(PPOBLIX TBOHHUKOB B
3JIEKTPOIHEPreTHKeE.

Tema 1.1. IlonsaTust nrdpoBoro 1BoliHNKA 1 HHGOPMAITOHHOTO0 MO/IEJTHPOBAHMSA
B YJIEKTpO3HepreTuke. Jlekius-oecena. Lindporoii ABOHHUK Kak BUPTyaIbHOE
npezacraBieHue o0bekTa. MHpopMannoHHOe MOJAETHPOBAHUE ANEKTPOIHEPTETUIECKUX
00bexToB. Lludposas moaens u nudposas TeHb. OObEKTHI HIEKTPOIHEPTETUKH KaK
00BEKTHI MOJICJINPOBaHHUs. [laHHbIE )KU3HEHHOT O LIMKJIA JIEKTPOIHEPreTHYECKOTO
o0bekTa. Haznauenune nudpoBoro 1BOWHUKA PH NPOESKTHPOBAHNH, YKCILTyaTallud U
JUarHOCTHKE.

Tema 1.2. HopmaTuBHasg JOKyMeHTalus B IpeaMeTHOM o0JacTu. J[eMoHCcTpanus
cnaiinoB. HopmatusHast 6a3a texnonoruii nudposbix nasoiinukos. 'OCT P 57700.37-
2021 «IludpoBbie NBORHUKY U3ACHi». TEPMHUHBI U ONPeaeacHHs B 001acTh
@poBbIx ABoitHKKOB. [IpoTokon MOK 61850. MndopmannonHsie Mmoaenu
YCTPOMCTB M MoACTaHIUH. JIoruueckne y3/bl U KOMMYHUKAllMOHHBIE CEPBHCHI.
OO6nacTe NpUMEHEHHS CTAHAAPTOB MPH Pa3padboTKe HUPPOBBIX ABOHHHUKOB.

Tema 1.3. Onucanue NPUHIUNOB HHGOPMANMOHHOI0 MoAeTUpOBanus. Jlexius-
oecena. CTpykTypa nH(OPMAIMOHHOM Moae . VIcX0aHbIe TaHHbBIE /IS IIOCTPOCHUS
Mozenu. [TapaMeTpsl U cBA3H 21eMEHTOB Mojenu. OmucaHue COCTOSTHUN
AIEKTPOIHEPTETHIECKOTO 00BEKTa. AJIEKBATHOCTh MOJIETH. Bepudukanus Moeny.
Banunanus pe3ynbratoB MoaenupoBaHus. OrpaHuueHHs U TOMYILECHUS MOJCIH.
Tema 1.4. [Ipumepsn! HuPOBHIX ABOITHUKOB B ATOMHOI, TENJIOBOIi,
3JIeKTPHYECKOl oTpaciasix u mpousBojacTBe. [lemoHcTpanus ciaiinos. LHudposoit
JIBOWHUK 3Heproodinoka. Ludposoii aBoitHuk TypOoarperara. Lludposoii nBoiHUK
Tpanchopmaropa u noactanmun. [{udpoBoit TBOWHUK IJIEKTPUIECCKON CETH.
IIndpoBble TBOWHUKHN MPON3BOACTBEHHBIX JTUHIH. MOHUTOPHHT TEXHUICCKOTO




COCTOsHUSA. I[I/IaFHOCTI/IKa 1 IMMPOTrHO3UPOBAHUC OTKA30B. Hoaz[epxcxa MMPUHATHA
OKCILTYyaTallMOHHBIX pemeHHﬁ.

Tema 1.5. [IpumeHeHne CKBO3HBIX HU(POBBLIX TEXHOJIOTHI P CO3AAHNHA
nu¢poBbIX ABOHHUKOB. JleMoHCTpalua ciai10B. ICKyCCTBEHHBIM UHTEIUIEKT B

1 pOBbIX ABOHHUKAX. MalllnHHOE 00yUeHHe U PeIuKTHBHAS aHamuTHKa. [oT kak
MCTOYHHUK KCIUTYyaTallMOHHBIX TaHHBIX. CEHCOpHBIC JaHHBIC U TEIEMETPUSI.
BlockChain mmst ¢pukcariu coObITHI U 00ecIIedeH st JOBEpHs K JaHHbIM. O0JauHbIe
U pacnpeneneHHble Berauciaenns. KudepoesomnacHocTs 1udpoBOro JBOHHMUKA.
WuTerpanys cKBO3HBIX HHU(POBBIX TEXHOJIOTHH B 3JIEKTPOIHEPTETHKE.

Pa3nen 2. PazpadoTka nudpoBbIx 1 MHPOPMAMOHHBIX MOJeJIei
3JIEKTPOIHEePreTHYeCKNX 00bEeKTOB.

Tema 2.1. ludpoBsie cpeabl pa3padoTKu HHPOPMAMUOHHBIX 1 MATeMATHYECKUX
MojeJiel IeKTPoIHePreTHYEeCKUX 00beKTOB. JleMoHcTpanws crnalinos. Haznauenne
dpoBBIX cpen MoenupoBanus. Cpepl pa3paboTKi HHGOPMAMOHHBIX MOETICH.
Cpensl pa3pabOTKu MaTeMaTn4eckux Mojeneil. bubmmoTexu sneMeHToB
3JEKTPO3HEpreTHIecKux 00beKToB. PacuerHbie Moxynu. CpencTBa BU3yaau3auuu
pe3ynpTaTtoB. OOMEH JaHHBIMU MEXIY IPOrPaMMHBIMHU KOMIUTIEKcaMu. TpeOoBaHus K
UQpoBOIi cpefie pa3padoTKH.

Tema 2.2. [IpyHIUNBI MCTIOJIB30BAHUS MATEMATHYECKUX Mo/leJieil mpu padoTe ¢
JHepreTuyecKuMM oobexkTamu. Jlekuus-Oecena. Maremarndeckast MOAETb
JHEPreTHUECcKoro oobekTa. PacueT pesKMMHBIX mapaMeTpoB. MojenrpoBaHue
MEPEXOTHBIX Mpo1eccoB. JIOMyIeHNs U OTpaHnYeHHUs MOieH. VICX0aHbIe TaHHbBIE H
napameTpbl pacueTa. AKTyaJbHOCTh TOCTAHOBKH 3a/1a4d MOJAEIHPOBaHus. BrisBnenue
npo01eMHBIX BonpocoB. [IpoBepka mpuMEHNMOCTH MOAETH K O0BEKTY
3JEKTPOIHEPIETHKH.

Tema 2.3. Padora B I1O SimInTech. CBoiicTBa 0;10Kk0B. JleMOoHCTpaIys clai10B.
Hasznauenue I10 SimInTech. MuTepdeiic mporpamMmHoii cpenpl. CTpyKTypa NpoeKkTa B
SimInTech. bubnuorexu 6oxoB. CoiicTBa 6y10k0B. [TapameTprl 6510k0B. CBsi3n
Mexay O010kaMu. BxoaHble u BbIXOAHBIE cUrHaJIBI. HacTpolika pacueTHOMH CXEeMBI.
Tema 2.4. PazpadoTka 3JieKTpHYecKoii cxembl. /leMoHCTpalus criaiiioB.
[MocTpoenne 3neKTprUUECKON cXeMBbl B TUPPOBOH cpelie. BEIOOp 371eMEHTOB CXEMBI.
3aganue mapaMeTpoB pacuyera. MojenupoBaHye pe:xxuMoB padboTsl. [IpoBepka
paboTocriocoOHOCTH cxeMbl. ba3a TaHHBIX CHTHAJIOB cUCcTeMbl. BXOAHbIE U BBIXOIHBIE
nepemenHble. OTiazKa pacdeTHOH MOAeH. AHAIU3 Pe3yIbTaTOB MOACIHUPOBAHUSL.
Tema 2.5. CucTeMbl aBTOMATH4YeCKOT0 BBo/Aa pe3epia (ABP). Jlekius-Oecena.
Hasnauenue cucteM aBTOMaTHUECKOro BBOAA pe3epBa. Tunossie cxemsl ABP.
[Ipuanmn padotsr ABP. KoHTposp Hanw4ust HanpspKeHUs. Y CIIOBHS BKITIOUSHUS
pe3epBHOTO MUTAHUA. BIOKUPOBKH U 3alTUTHL. ANroputMm nepekiatoueHus. Ponrs ABP B
HaJIe)KHOCTH 3JIEKTPOCHAOKEHHS.

Tema 2.6. PazpadoTka moaenu ABP B pamkax cucreM aBTOMATU3MPOBAHHOIO
npoexktupoBanui. [lemoncTpamus cnaiinoB. Moxens ABP B nudpoBoii cpene.
AJTOPUTMBI YIIPABICHUS SHEPTE€TUUECKON CUCTEMOM. JIOTHKa MepeKI0YeHUS
MCTOYHUKOB MUTaHUS. MOJETH 3JIEeKTPOIHEPreTHIeCKUX 00BheKTOB. CHTHAIIBI
KOHTpoIIA 1 yripasneHus. [Ipoeepka cuenapues padbotsl ABP. I'paduueckoe
0TOOpaKeHNE BHIXOJHBIX 3HAYCHUI. AHATIN3 KOPPEKTHOCTH paOOTHI MOJIEIIH.

Tema 2.7. Iludposoii dnekTprnyecknii MpuBoaA. JleMOHCTpaIus caaiios.
Ludpopoii anexTprdeckuii MpuUBOJ Kak 00BEKT MoenupoBaHus. CTpyKTYpHBIE
MoJenu dekTponpuBoa. [puHuumne! nudpoBoro ynpasneHus. Juckperuzamnus
HETPePBIBHBIX CUTHAIOB. [leprnoa KBaHTOBaHUS. Y CTOHYMBOCTH HU(POBOTO IPUBO/IA.
[loxa3zarenu kadecTBa peryiaupoBaHus. MeTonsl cuHTE3a HU(POBBIX IPUBOIOB.
AHanu3 nepexoJHbIX IPOLIECCOB.

Paznen 3. MeTonbl opranu3anuy Npou3BoOICTBEHHBIX MPOIECCOB HA
3JIEKTPOIHEPreTHIECKNX 00beKTaX.




Tema 3.1. UnaTepdeiicsl nu¢poBbIX ABOMHUKOB. J[eMOHCTpaLys ClIaioB
Hasnauenue untepdetica mudpororo aporinuka. [lonap3oBareabckuii HHTEpdEric
onepatopa. [laHenn MOHUTOPUHTA M aHATUTUYECKUE Manoopabl. Busyanuzaus
COCTOSIHUSL DIEKTPOIHEPTEeTUIECKOT0 00beKTa. IHTEpakTUBHOE B3aMMOICHCTBHUE C
MOJIeJIbI0. YPOBHHU JOCTYIIA MOJIb30BaTeci. OToOpaXKeHre aBapUMHbBIX U
JIMarHOCTHYECCKHUX JAHHBIX. TpeboBaHus K yI00CTBY U HH)OPMATUBHOCTH
uHTepdeiica.

Tema 3.2. UckyccTBeHHBIN HHTEJIEKT JJIsl pelieHns 3a1a4 ONTHMHU3ANMH.
Jlexums-6ecena. VIckycCTBEHHBIH UHTEIUIEKT B YIIPABICHUH 3JICKTPOIHEPTeTHUECKIMU
oObpekTamMu. ONTUMHU3AIMOHHBIE 337]a9d B dJIEKTpodHepreTuke. OnTuMu3anus
PpeXUMOB paboTH 000pyAOBaHKsA. DHEProd(HEKTUBHOCTD M CHUXKEHHE MOTEPb.
[IpornosupoBanue Harpy3ku. [IpennktuBHoe obcnyxuBanue. Llenesas pyHkuus u
OTpaHWYEHHS ONTHMH3AINH. VIcTIonbp30BaHNe pe3ynbTaTOB ONTHMH3AINN B IIU(PPOBOM
JIBOMHUKE.

Tema 3.3. MamnHHOe 00y4eHHe B TEXHOJTOTHAX NM(PPOBBIX IBOHHUKOB 115
3jiekTpodHepreTudecknx 00bekToB U ACYIL. JlemoncTpanus crnaiios. /lanHsre
Ut MatHHOTO 00y4enus. [Ipu3Haku u neneBbie nepeMeHHble. OOyyaromas 1
TecToBas BeIOOpkH. Kimaccudukanws u perpeccusi. BeisaBnenrne anoMamnmii.
IIporHozupoBaHue TEXHUUECKOTO COCTOsIHNA. HTErpanys Moaesiel MalluHHOTO
o0yuenus ¢ uuppoBbIM 1BOUHUKOM. [Ipobiembl kauecTBa naHHBIX. [lepeoOyueHue
Monenu. MuTeprperupyeMocTs pe3yiabpTaToB. [pelid Monenu nmpu n3aMeHeHU!
PEXUMOB PadOTHI.

Paznen 4. AHAIM3 JaHHBIX PECKUMOB paﬁDTbI JIEKTPOIHEPIreTUHICCKUX 00bHEeKTOB
U IPUMECHECHUE Ill/l(l)pOBbIX JIBOMHMKOB Ha JICKTPOIHEPIreTHIECCKUX 00beKTax.

Tema 4.1. CucTeMbl CBSI3M HA NOACTAHIMAX U TPeOOBAHUS K CBSI3M 11 QyHKUUIHA
u mopedeii yerpoiicts corsiacio FOCT P MOK 61850-5-2011. JlemoHcTpanust
cnaiinoB. CucTeMbl CBS3M Ha HU(PPOBHIX MoAcTaHUUAX. TpeboBaHus K mepegayue
naHHbeIX. @yHKIMH ¥ Moaenn yerpoiicts mo 'OCT P MOK 61850-5-2011.
Jlornyeckue ycTpoicTBa U Ioruueckue y3ibl. OOMEH JaHHBIMU MEXIY
ycrpoicTBaMu. BpemenHble TpeGoBaHUs K mepeaaye cooduiennii. Hanexxnocts u
OTKa30yCTOWYMBOCTH CBSI3U. POJIh KOMMYHHKAIIMOHHOW HHPPACTPYKTYPHI B
IU(QPOBOM JIBOMHHUKE MOACTAHLIUH.

Tema 4.2. ®opmupoBanne 0a3 JTaHHBIX B 3J1eKTPOIHEPTreTHYECKHUX CHCTEMAaX.
Jlexums-6ecena. Haznauenue 6a3 qaHHBIX B dyieKTpodHepreTuke. CTpykTypa 6assl
JAaHHBIX PE)KUMHBIX ITapaMeTpoB. TeneMeTpuyeckue JaHHbIE. ApXHUBBI
TEXHOJIOTMYECKUX CUTHAJIOB. MeTagaHHble 000pyAoBaHus. BpeMeHHbIe PsIIbI.
Xpanenue coObITHI 1 aBapuil. CBA3b 0a3bl JaHHBIX C HU(PPOBBIM IBOHHUKOM.
[ToaroTroBka JaHHBIX AJIS aHAJIN3a U MOJAETHPOBAHMS.

Tema 4.3. [IapcuHT JaHHBIX U HACTPOIiKa cpel 11 00pad0TKU JAHHBIX.
JemoHcTpanus cnailioB. ICTOUHUKH SKCIUTyaTallMOHHBIX JaHHbIX. DopMaTsl
MIPEJICTaBICHUS TaHHBIX. IMITOPT U 3KCTIOPT AaHHBIX. [[apcHHT TEKCTOBBIX,
TaOJMYHBIX U MAIIMHHBIX AaHHBIX. OuncTKa gaHHBIX. [[poBepka momHOTH 1
KOPPEKTHOCTH JIaHHBIX. HacTpolika mporpaMMHO#A cpeabl 00paboTKU TaHHBIX.
[IpenBaputenbHas 06paboTKa JaHHBIX I HU(POBOro ABOHHUKA.

Tema 4.4. OcHOBBI IOCTAHOBKH 32/1a4M ISl CO31aHNUs HM(PPOBOro I1BOWHUKA.
Jlexums-6ecena. Lens cozpanus nudpoBoro ABoiHUKA. I"paHUIBI MOAETHPYEMOTO
0o0BbeKTa. BxonHbIe U BBIXOAHBIE TapaMeTPhl MOZENU. TpeOOBaHMs K HCXOIHBIM
JTaHHBIM. Br160p MeTon0B MoaenrpoBanus. [locTaHOBKA 3a1auy MaIIMHHOTO
o0yueHust. AHAIN3 pabOThl CHCTEMBI MAIIMHHOTO 00Y4eHHs TUPPOBOTO IBOMHUKA
ACYII. Metpuku kauectBa mojienn. ClieHapyuHu UCTIONBb30BaHuUS IIU(PPOBOTO
JBOMHUKA.

Tema 4.5. IlocTpoeHue ¥ aHAJIU3 IHEPreTUYECKHUX XapaKTepucTHK. [leMoHCcTpanus
CITaiiI0B. DHEPTeTUIECKHE XapaKTepuCcTUKH 00bekTa. [ 'paduxu Harpysku. [lapameTpor

MOIIIHOCTH, HampspkeHuss U  Toka. Ilotepu snektposneprun. I[lokazatenu




3 HeKTUBHOCTH
MojenupoBaHre peXUMOB pabOThl. AHANN3 BBIXOIHBIX PE3yJbTaTOB. BH3yanuzarius

padoTHI

000pymOBaHUS.

Cocrasiienne

CTPYKTYPHI

MOJIEIIH.

pe3ynbTaToB. HTEpIpeTaIwst pe3ynbTaToB U MPUHATHS TEXHUYECKHUX PEIICHNH.

5.3. IlpakTuyeckue (CEMUHAPCKUE) 3aHATUSA
TeMbl MPaKTUYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBECHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHs U UX TPYJTOEMKOCTh

W3 Hux No
No | Tembl npaktrueckux | ®@opMbl NpakTHUYECKUX | TpPymOEMKOCTb, |IPAKTHYECKOM [pa3aeia
/o 3aHATHI 3aHATAN (qac) MOJATOTOBKH, | JUCIIUII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
5.4. JlaGopatopHbie 3aHATHUS
Tempbl 1abopaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBECHBI B TabIUIIE 6.
Tabmmia 6 — JlabopaTopHbIe 3aHITHS M UX TPYI0EMKOCTh
N3 Hux Ne
2 | Haneronane raboparopunax paor | TPYACSMKOSTE: | IpaKTINEGKolt | pastera
(dac) JIUHBI
Cemectp 3
Nzyuenune nudpoBoro 1BoitHUKa
MH(POPMAIIMOHHON MOJIEIH Ipolecca
! PEOCTaTHOTO IMyCKa JABUTATENs TOCTOSIHHOTO 4 4 2
TOKa
[Mudposast cucTema aBTOMaTUYECKOTO
2 pEryIupoBaHUs SHEPTETUYECKOTO 00bEKTa 4 4 2
3 [Tpumenenne UppPOBBIX TBOMHUKOB Ha 4 4 2
ANEKTPOIHEPIeTUUECKUX 00BEKTAX
4 | Cucrema aBTOMaTHUYECKOTO BBOJA pe3epBa 4 4 2
Jlaboparopuslii mpakTukym «lIpumenenue
TEXHOJIOTUU IMU(PPOBBIX JBOWHUKOB MPH
> nudpoBoi TpaHCHOpMaLIUK TEHCTBYIOIICH 12 > 3
AIEKTPUUYECKOMN MOICTAHIINI
NMuTanmoHHoe MOJeIUpPOBaHHE
6 OKPY’KaIoIlEeH cpebl WK TIOTOZHBIX yCII0BUI 6 5 4
BOKPYT PHEPreTUYECKOM CHCTEMBI BTOPUYHBIX
HMCTOYHUKOB SHEPT U
Bcero 34 26

5.5. BrInoIHEHHE KypCOBOTO MTPOEKTa/ KYpCOBOM pabOTHI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
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5.6. CamocrosTenpHas paboTa 00yJaroIIIXCs
Bunasl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Tabmuna 7 — Buabl caMoCTOATEIbHOM paboThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKkoro MmaTepuania
47 47
nuctumuasl (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3aganue ([3)
KonTtponsabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM 5 5
arrectaiuu (I1A)
Bcero: 57 57

6. IlepeueHnb yueOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaOIIHUXCS TT0 AUCITUTUTHHE (MOYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepualibl IJIsl CaMOCTOSITENIbHOW paboThl 00yJaromuXcs yKa3aHbl B
IL.I1. pa3naesioB 6-11.

7. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeIeH B TaOIuIIe 8.
Tabmmia 8— IlepeueHb MeYaTHBIX M JICKTPOHHBIX YICOHBIX M3aHUN

KomuectBo
SK3EMILISIPOB B
Uﬁﬂg;/ cc bubnuorpaduueckas ccplika 6H(6KJ;P;0;:KG
HJIEKTPOHHBIX
AK3EMILTSIPOB)
OcHOBBI IpOTpaMMUpOBaHUs Ha si3bIke Python : 5
yueOHO-MeTonudeckoe mocodue / A. U. CaBenbeB [u
004.4 ap.] ; C.-IlerepO. roc. yH-T a3pOKOCM.
0-75 npudopoctpoenus. - Cankt-IlerepOypr : U3n-Bo
I'VAIL 2019. - 38 c. : Tabx. - bubnuorp.: c. 37 (3
Ha3B.). - b. 11. - TekcT : HemocpeACTBEHHBIH.
5
621.31 Conénsiit, Cepreit Banentunosuu. Ludpossie
C 60 JIBOWHUKY B 3JekTpodHepreTuke [Teker] : yuebnoe
nocobue / C. B. Conénniit, B. I1. Ky3smenko, B. E.
benaii, 2023. - 106 c.
Pacrnipenienennble HHTEIIEKTYalIbHbIE YHEPIOCUCTEMBI : 5
621.31 nabopartopusiii ipaktukym / B. I1. Ky3emenko, C. B.
K 89 Conensiii, A. B. Poicun ; C.-Iletep06. roc. yH-T
a’pokocM. mpudopocrpoenus. - Cankr-IlerepOypr :
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Wzn-Bo I'VAIL, 2024. - 76 c. : puc. - bubnuorp.: ¢. 73 (3
Ha3B.). - 97.13 p.

URL: bammpos, M. I'. UnTennekTyaabHbIe CPEJICTBA U CUCTEMBI
https://e.lanbook.c | YIPABJICHHS U 3aIMTEL SIEKTPUHECKUX cereil : yueOHOe rocobue /

M. I'. bammpos, 3. M. Bammposa, U. I'. FOcynosa. — Yoa :
om/book/322787 |y Ty, 2021, — 65 c. — ISBN 978-5-7831-2160-9. — Texer :
JIEKTPOHHEIH // JIaHb : 31eKTpOHHO-OMOIMOTEHas cUcTeMa. —
PexxuM moctyma: Asst aBTOPH3. [OJIb30BaTENeil.

8. IlepeueHb IEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAaMOHHOH ceTH «HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TENICKOMMYHUKAIMOHHONH cetn  «VHTepHET», HEOOXOAWMBIX Ui OCBOCHHUS JUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «HTepHET»

URL anpec HaumenoBanue
https://pro.guap.ru/ DOneMEeHThl  JJIEKTPOHHOTO Kypca TI0  JUCIUTIINHE

pazmeniensl BHYyTpu OUOC I'VAII «MHTerpupoBaHHast

cpena o0yueHHsD»

9. Ilepeuyens nHGOPMAITMOHHBIX TEXHOJIOTHUIA
9.1. IlepeyeHb TPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOTO TMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.
[TepedeHs uCmoIb3yeMOro MporpaMMHOTO o0ecriedeHus peacTaBieH B Tabmautie 10.

Tabmuua 10— IlepedyeHb NporpaMMHOTO 00eCTICYeHHS

No

HanmenoBanue
/o

1O Python v 3.1x (cBOOOIHO pacTpOCTpaHsIEMOE)

2 | SimInTech (memo-Bepcus, cCBOOOTHO pacIpOCTpaHIEMOE)

OnektpoHHas nH(popmarmoHHo-00pa3oBaTenbHas cpena ['Y Al «MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpadorana corpynaukamu ['YAII (BBeaeHa B
skcmuryaTaruto npuka3zom ['YAII ot 06.06.2017 Ne 05-215/17), nepedeHb Moaysei U UX
(GYHKIMOHATILHOE HA3HAYCHHE M3JI0KEHBI 0 cchlIke https://guap.ru/it/system/iso

2 | OdbunmanbHBIl callT 00pa3oBaTeIbHON OpraHu3amuu B ceTH «MIHTepHEeT»
(https://guap.ru/), pazpabotan corpyaaukamu ['YAII (BBeZieH B SKCIUTyaTaIUIo
[Tpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

3 | Microsoft Office 2019 (norosop I'YAII, nnpopmanus o TUIIEH3UN TPEACTABICHA 10
ccrutke https://guap.ru/it/system/iso/po)

9.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHUCTEM,UCIIOIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCITUILTHHE

[lepeyeHb HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIPABOUHBIX CUCTEM

‘ Ne /i1 ‘ HaumenoBanue
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1 OnextpoHHbIi Katanor oubnmorexku ['YAII ¢ nocTynom k 6a3e moJHOTEKCTOBBIX
u3nanuit (https://lib.guap.ru.), TocTyn yepe3 JIMYHBIN KaOWHET YUTATENsT ONOTNOTEKN
I'VAII

2 Hayunas snektponnas 6ubnmoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
TUYHBIA KaOuHeT untarens onomuoreku I'Y Al a Takxe no IP -agpecam 'Y AII

3 OBC «Jlanw» (https://e.lanbook.com/), mocTym uepe3 TUIHBINA KaOWHET YUTATEIIS
oubmmotexku I'Y Al a Takxe no IP -agpecam 'Y AII

4 3BC Znanium (https://znanium.ru/), 70CTyn uepe3 TUYHBIA KAOUHET YUTATEIS
oubmmorexku ['YAIL a Taxoke mo IP -anpecam I'VAIIL

10.  MarepuanpHo-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPECTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTh Howmep ayautopuu
n/m MaTepUaTbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )
1 | JJaboparopusi KOMIIBIOTEPHOTO MO/ICITHPOBAHUS: 31-04 (yn. bonpmas

— CHenuan3upoBaHHas MeOEIb; Mopckas, 1.67, mut. A)

— TEXHHYECKHE CpeIcTBa  OOy4eHHWs, CHyXalme s
npeactaBieHuss ydebnor wuHbopmaruu; [[OBM - Qucneit
nHTepakTuBHbId HTC- 1 .

Jlaboparoproe o6GopymoBanue: [ID9BM — «Mecto pabouee
aBTOMATHU3UpPOBaHHOE» — 18 1mIT.

OObecniedeH TOCTYM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
obpazoBatenbHyto cpeny ['YAII no nokansHoM
BBIYMCIIMTEIILHON CEeTH WK ToUKe fgoctyna WiFi.

2 | KommbroTeps! ¢ yecranoBiaeHHbM 110 Python (cBoGomHO 31-04 (yn. bonbias
pacmpoctpansemoe), SimInTech (memo-Bepcusi, cBO60IHO Mopckas, 1.67, mut. A)
pacmpocTpansieMoe), 1octyn B UHTepHeT

11. Ouenounsle cpeacTBa s IPOBEACHUSI IPOMEKYTOUHON aTTeCTAlluU
11.1. CocTtaB OLICHOYHBIX CPEACTBMJISI MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
00ydaromuxcs Mo AUCUUIUIIMHE IPUBEACH B Tadnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUSI POMEXYTOUYHOM aTTeCTAIINK

Bua npoMexyTo4YHOM arrecTauuu IlepedyeHb OLICHOYHBIX CPEACTB
Cnucok BOIPOCOB K AK3aMEHY;
OK3aMeH
TecTsl.

11.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4JaroluMucsa NMpUMeHsAeTcsl 5-0ayulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeacHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6amnpHass  mKaja  MOJYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCHUTETa,  IpaBUiIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 -Kputepuu oLieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHITUH

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

5-0aiuIbHAs IKaIa
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OrleHKa KOMITETEHITUI

5-OayuIbHAs IKaIa

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

COTIIMYHO»
(GauTCHO»

OOyuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, MTOCIIEA0BATEIHHO U TPAMOTHO €T0 U3JIaracr;

— OINMpasiCh Ha 3HAHMUSI OCHOBHOM W JOMOJHUTEIHHOU IJUTEPATypHl,
TECHO CBS3bIBAET YCBOCHHBIE HAay4YHbIC IMOJOXKEHHUS C MPAKTHUYECKOM
NeSITeIbHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMBIE HM UJIEH;

— JIeNaeT BBIBOALI U 0000IIEHUS;

— CBOOOJIHO BIJIAJICET CUCTEMOM ClienaTIu3uPOBAHHBIX TOHITUH.

— IPaBHUIIBHO BBIMOAHMI 0T 90% 110 100% TecTOBHIX 3aMaHUM .

«XOpPOLIO»
(GauTCHO»

OOyyaromumiics:

— TBEPJIO YCBOWJI MPOTPAMMHBIA MaTepHall, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHBIC 3HAHHUS C TMPAKTHYCCKOH IEATEIBbHOCTHIO
HaTpPaBJICHUS;

— apTYMEHTHUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeaeT BBIBOJIBI M 0000IIEHHMS;

— BJIaJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX TOHATUMN.

— NIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 3aaHUI .

«yOBJIETBOPUTEITHHO
«3aYTEHO

— 00y4JaronIuiicss yCBOMJI TOJIBKO OCHOBHOHM TPOTPaMMHBIA MaTepua,
M0 CYIIECTBY H3JIaraeT €ro, Onvpasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTyphI,

— JIONyCKaeT HECYIIECTBECHHBIC OIMOKU U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYJHEHHUS B IMPAKTHUYECKOM TPUMEHEHUW 3HaHUH
HaTPaBJICHUS;

— ¢1a00 apryMEHTUPYET HayUYHbIC TOJIOKCHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUU BBIBOJIOB M 0000IICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOMW CIECIIHATH3UPOBAHHBIX MOHSITHHA.

— NIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TECTOBBIX 3aaHU .

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TCHO»

— OOyYaroIIUiiCs HE YCBOWJI 3HAYUTENBHOM YaCTH MPOrPAMMHOIO
MaTepuana;

— JIONMyCKAaeT  CyIIECTBGHHbIE OMMOKA W  HETOYHOCTH  IIPH
PacCMOTPEHUH MPOOIeM B KOHKPETHOM HATPABIICHHH;

— UCIBITHIBAET TPYJAHOCTH B MPAKTHIECCKOM TIPUMEHCHHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKEHUS;

— He GOpMYTUPYET BEIBOJAOB M 0000IIEHHUH.

— NIPaBUJIBHO BBINOIHUI MeHee 60% TeCTOBBIX 3aJaHUH

11.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UIIM UHBIE MaTEPHUAIIbI.
Bomnpoce! 5k3amMeHa npeacTaBieHbl B Tabauie 15.

Tabmuua 15 — Borpocs! ams 3k3amMeHa

No
n/

Kon

[epedeHs BOMPOCOB JIJIsI HK3aMeHA
HHINKATOPA

MIPUMCHCHHUH.

JIBOMHUKOB.

JIBOMHUKOB.

2. OTauyYuTeNbHbIC MPU3HAKU U(POBOTO ABOHHUKA.
3. Kakue TeXHOIOrny KOHBEPTUPYIOTCS B KOHIEHIIHH ITU(PPOBLIX JIBOHHUKOB?
4. OcoOCHHOCTM ONTUMU3AIUU TPOAYKTAa C HCIOJb30BAaHUEM MU(POBBIX

5. OcobenHoct cObopa M OOpabOTKM JAaHHBIX JUIS CO3AaHUS LUQPPOBBIX

6. Oco0EeHHOCTH MCIOJIB30BAHUS CUCTEM HHGOPMAIMOHHOTO U MATEMAaTHYECKOIO

1. Haiire ompenenenue nuppoomy npoiHuky. Kmaccubuxanms IIJ]. Cdheprr | YVK-2.B.2
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MOJICJINPOBAHHS ITUQPOBIX IBOMHUKOB U IIH(DPOBLIX TEHEH.

7. YenoBeko-MalIMHHBIE HHTEPQEICHl B HUPPOBBIX ABOHHUKAX. IK-1.J1.2
8. OcoOeHHOCTH MCIOJIB30BaHM OJT0KUYEiTHA B UG POBHIX TBOHHUKAX.

9. IIporoxon MOK 61850.

10. Hudpossie nBoitauku (1[/1) B oOecnieueHNN KU3HEHHOTO UK W3S,

11. IludpoBoi TBOHHUK KOMITOHCHTA.

12. HudpoBoii TBOWHUK aKTHBA.

13. [udpoBoii NBOHHUK KOMILICKCHOTO 00BEKTA.

14. IludpoBoii IBOMHUK TpoIiecca.

15. ®ynxnus u pons loT-TexHomoruit mpu co3manun nugposoro asoitnuka B | IIK-1.71.6
JJIEKTPOIHEPTETHKE.

16. IlpakThueckoe TpHUMEHEHHWE LUQPPOBBIX IBOWHUKOB B  yNPaBICHUU
00BEKTaMH AJIEKTPOIHEPrEeTHKE.

17. Co3manne wu  BepuduKanus HUGPOBOM  HDHEPreTUYSCKOW  MOJEIH B
MPOTPaMMHBIX KOMITJICKCAX.

18. OcHoBHBIC TpeOOBaHMSI K COBPEMEHHBIM CHCTEMaM peneiHoin 3ammuThl (P3A)

B UG POBBIX ABOWHUKAX.

19. ERP cuctemsl. Moaynu. Tunel ERP cuctem.

20. Konnenmwms» Ymusie cetn» Smart Grid.

21. ArperupoBaHHbIN IHU(POBOH ABOHHHUK

22. LludpoBoii IBOWHUK NPOTOTHIIA. IK-2.J1.3
23. Tlonstue uudposoit noacraniuu (III1). Opranmzamnms texaonoruu 1[J1 Ha

LIIT.

24. Hudopmarmonaoe MOJICTTHPOBAHHE HHGPACTPYKTYPbI aKTHBHOTO
MOTpeOUTEL.

25. JluHamMu4yeckoe MOJCIUPOBAHUE TEXHHUUECKUX DSHEPrOCHCTEM M HX
3JIEMEHTOB.

26. Ha3mauenme u crtpykrypa [1O SimInTech. CocrosiHme u mepCHEeKTUBBI

paszsutus L[ B PD B anexTposHepreTuke.

27. bubmuorekn B IIO SimInTech. buOmuoreku O70KOB s pacueTa
AIEKTPUIECKUX LIETEH.

28. ba3bl nanaeix 1 ux tamsl B [10 SimInTech.

29. IIpoBepka cTpyKTypHsl U puibrpanns 6a3 ganHbix B IO SimInTech.

30. OcobenHocTr paboThI ¢ perakropom 6asel qaHHBIX B [1O SimInTech.

31. Tuns cBszeit B [1O SimInTech.

32. Konuemnmus co3ganusa moaeiu oosekra B [10 SimInTech.

33. CtpykTypa cucrteMbl 00pabOTKU CUTHAIOB. Bydep mocienoBaTeibHOro BBOIA

JaHHBIX, Oydep mocnenoBaTesbHOrO BbhIBoAa AaHHBIX, Oydep FIFO/LIFO B I1O
SimInTech.

34. bnok OpicTporo npeodpazoanus Dypre. Bxogaple u Beixomubie 3Hauenws. | [1K-3./0.1

[Tapametpsl noptoB. I'paduku Beixoansix curaanos B [10 SimInTech.

35. OcoOeHHOCTH CO3JaHHUS MOJICIH aNTrOPUTMOB yrpaieHus Omokamu B 110
SimInTech.

36. bubnmuoreka «CTaTucTHKa —

OJIOKM CpeHETO CPEeTHEKBAPATHIECKOTO U CPETHETO apudpmeTngeckoro
srauenHus B [10 SimInTech.

37. bubnuoreka «Cratuctukay: Koadduunument oskcrecca u - KodhGUIUCHT
koppemsiiuy B I10 SimInTech.

38. bubnmoreka «Craructuka»: B3auMHO#i KOppemsiuy BXOIHBIX curHanos B [10
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SimInTech.

39. OcobenHoctn s3bIka mporpamMMupoBanusi. Konctantel.  OCHOBHBIE
MareMaThdeckue U yHapHbie onepaTopsl B [1O SimInTech.

40. CtpyKTypa OCHOBHBIX BEKTOPHBIX 1 MaTpuuHbIX pyHkuui B [10 SimInTech.
41. Ctpykrypa ocHOBHBIX (hyHKIUH ciaydaitabix yncen B 11O SimInTech.

42. CTpykTypa OCHOBHBIX TrpaduuecKuX H CHUCTeMHbIX ¢yHkimiA B 1O
SimInTech..

43. OnTuMuzanus IyTeM CHHTE3a WHTETPHPYIONIETo peryistopa. Pacuer
JIOKaJIbHBIX KpHUTEpHEB onTuMmm3auuu. ['paduk mepexomHoro mpomecca B I10
SimInTech..

44. brok 3ama3aplBaHMs IEPUOIa KBAHTOBAHUS HEMPEPHIBHBIX CUTHANOB B [10
SimInTech.

45. MopenupoBanue (U3MUECKUX MPOLECCOB METOAOM CHHTE3a LUPPOBBIX
puBooB B [1O SimInTech.

46. IToctpoenue pacupeaencHubix Monenei B B [10 SimInTech.

47. MonenupoBanue padotrsl ABP. Ilpununnuansaas cxema padotst ABP B 1O
SimInTech.

48. Moaenuposanue pemenuss ABP: Cxema 3-1G ¢ noaxitouenuem k JAI'Y B T1O
SimInTech.

49. Mopaenmuposanue pemreauss ABP: Cxema 2-2C «Kpect» B I[1O SimInTech.

50. Monenuposanue pemnrenns ABP: Cxema 2-2 ¢ CEKITMOHHBIM KOHTAaKTOPOM B
1O SimInTech.
51. bubnmuoreka Matplotlib.

52. OcHoBHbIe 31eMeHTHI rpagukos B [10 Matplotlib.

53. Tloctpoenue rpadukos B [10 Matplotlib.

54. IlocTpoenue quarpaMmbl 171 KaTeropuanbHbIX gaHHbIX B 1O Matplotlib.

55. OcHOBBI paboTHI ¢ MOIyJIeM pyplot.

56. Pabota ¢ nmunelinpiMu rpadukamu B [10 Matplotlib.

57. CnoiictBa kinacca Text B I10O Matplotlib.

58. Buzyanuzanus nanubix. [lapamerpst aprymenta fmt B [10 Matplotlib..

59. IlocTpoenue cTyneH4aToro, CTeKoBOro, ToueyHoro rpaguxa s [10 Matplotlib.
60. INocTpoenune crondyaTeix 1 KpyroBeix quarpamm B 110 Matplotlib.

61. INocrpoenne 3D rpaduxos. Padora ¢ mplot3d Toolkit B [TO Matplotlib.

62. JInneitHOE mporpaMMHpoBaHre. ATOPUTMBI PEIIEHNUS 3a7ad ONTUMHU3ALUHN Ha
Python.

63. Ocobennoctu 06onouku naTepdeiica HuPpPoBLIX NIBOMHUKOB Ha 0aze Pypsi.
64. API oGonouxa.

65. Berpoennsie komanabl Pypsi

TK-3.]1.2

66. Berpoennsie naruasl Pypsi. biaounbsie komanasr.Ilepemennble

67. CtpykTypa kinacca pypsi.shell — obomouka Pypsi. [TapameTpsr.

68. Crtpykrypa Kkjacca pypsi.completers — OCHOBHbIC (YHKIMH 3aBEPIICHHS
BKJIAJTKU.

69. CtpykTypa Kiacca pypsi.core — KOMaH bl SIpa ISl MOIKI0YaeMbIX (OYHKIHH.
70. Crpyktypa kiacca pypsi.cmdline — 0o0paboTka MOIB30BATEIBCKOTO BBOJA.
Koncrantel. Knacceol. Uckarouenus.

71. CtpykTypa Kilacca pypsi.namespace — KOMaHJbl XpaHEHHUS MPOU3BOJIBHBIX
aTpuOyTOB.

72. Ctpykrypa kiacca pypsi.format — hopmarupoBaHue BbIBOJIA IIOTOKA.

73. OcHOBHBIE TPOOJIEMBI MAIIMHHOTO OOy4YeHHsi NpU padboTe ¢ HHUPPOBBIM
JBOMHUKOM

TK-3.]1.4
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74.Tumsl CHCTEM MaITUHHOTO O0yYeHUSI.

75. MeToapl ONTHMHU3AIMK  BIEKTPOIHEPreTUUECKUX CHCTEM CPEICTBAMHU
UCKYCCTBEHHOI'O MHTEJICKTA.

76. MammaHoe 00y4yeHHe ¢ HOAKpeIuieHueM. AlroputMel Q-00y4eHusl.

77. llpuHuunuanbHas pasHULA Oe3MOJENBHBIX AITOPUTMOB M AITOPHUTMOB,
0a3UPYIOIIMXCSI Ha MOJIEIISIX.

78. DneMeHTHl aNropuT™Ma 00y4eHHs ¢ NOAKPEIUIEHUEM

@®opmupoBanne 0a3 MaHHBIX B AICKTPOHEPIETHYECKHX CHCTeMax IyTeM Q-
oOydeHusl.

79.AHanu3 paboOTHl CHCTEMbI MAIIMHHOTO 00y4eHHs HUPPOBOTO IBOMHUKA
80.KoneuHsle MapKOBCKHE MPOLECCHl NPUHSITHUS PEIICHHH.

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.

Ta6mmma 16 — Boripocs! (3amaun) nis 3adera / audd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepedyeHb TeM AJIst BHIOJTHEHUST KypCOBOTO MPOEKTa/ KYPCOBOM PadOTHI TMPEICTABICHBI
B Tabmuie 17.
Ta6mmma 17 — [lepedyenp TeM Jis BRITIOJIHEHHS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThHI

Ne i/t

paboThI

[TpumepHbIi IepeyeHb TEM JUI BBIOJIHEHUS KYPCOBOTO MTPOEKTa/ KYpPCOBOM

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCbI JJI HpOB@I[eHI/IH HpOMe)KYTO‘-IHOI\/'I arrecragumm B BHIC TGCTI/IpOBaHI/IH
MpeACTaBICHBI B Ta0wuIe 18.

Ta6muia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne /i1

ITpumepHbIii IepedeHb BOMPOCOB JIJIsl TECTOB

Kon
UHINKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA
U3 YembIpex NPedNoNCeHHbIX U 0OOCHOB8AHUEM 8bLOOPA

I/IHCTPYKI_II/I}IZ HpO‘-II/ITaf/’ITC TCKCT, BBI6CpHTC HpaBHJ’IBHBIfI OTBCT U 3allMIIUTC apTYMCHTHI,

000CHOBBIBAIONITHE BHIOOP OTBETA

Yro Takoe 111(ppoBoil NBOWHUK B IEKTPOIHEPreTUKE?

a) YCTpoICTBO A U3MEPEHUS TapaMETPOB IIEKTPUUECKOM CETH.

b) I[IporpamMMHoe oOecrieueHre IS YIPABICHHUS SHEPTrOMOTPEOICHHUEM.

¢) CucreMa aBTOMaTHIECKOTO YITPABICHUS JICKTPOCETIMH.

d) Mogens ¢usnueckoro 00beKkTa, KOTOpast OOHOBJISIETCS B PeabHOM BPEMEHH.

YK-2.B.2

Kakue nanHble HEOOXOIMMBI JUISI CO3/IaHHS TM(PPOBOTO TBOWHUKA?

a) JlaHHBIE 0 COCTOSTHUH 000PYIOBaHUS U TIapaMeTpax paboThI CHCTEMEI.
b) Mcropuyeckuie JaHHBIC O MOTPEOICHUH 3JICKTPOIHEPT UH.

c¢) [lanHbIe 0 IOTOJHBIX YCIOBHUSIX U MPOTHO3aX.

d) JlaHHbBIC O CTOMMOCTH 3JICKTPOIHEPTUU U TapHdax.

TMK-1.71.2

Kakue ocHOBHBIE KOMIOHEHTHI ITM(POBOTO TBOMHHUKA?

a) [IporpamMmmMHoe oOecrieueHue, anmapaTHoe o0ecreueHue, CeTH mepeadn
JTAaHHBIX.

b) I'enepaTopsl, TpaHCHOPMATOPHI, TUHUH JJIEKTPOIIEPEIad.

¢) JlaTuuku, MOJCIIH, aJITOPUTMbI U HHTEPEHCHI.

d) Cucremsl ynipaBieHHs, CHCTEMbl MOHUTOPUHTA, CUCTEMBI 3aII[UTHI.

TIK-1.]1.6

KakoBBI OCHOBHEIS OPpECUMYIICCTBA UCIIOJb30BAHUSA LII/Id)DOBBIX HBOP’IHHKOB B

NK-2./1.3
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JJIEKTPOIHEPreTHKe?

a) YMCHBIIICHHE 3aTpaT Ha OOCITyKUBAaHNUE U PEMOHT.

b) [oBblmeHne HaaEKHOCTH U 3)HEKTUBHOCTH PaOOTHI SHEPTOCUCTEMBI.
¢) YiryuiieHne Ka4ecTBa SIEeKTPOIHEPTHH.

d) YBenmmuenune cpoka ciyKO0sl 000pyTOBaHHS.

Kakue TeXHOJIIOTUHM NCTIONB3YIOTCS JUIs CO3TaHuUs IIH(DPOBBIX IBOMHUKOB?
a) MckycCTBEHHBIH MHTEIUICKT U MAIIMHHOE 00yUYCHUE.

b) Untepuer Bemeit (IoT).

c¢) bBonbline naHHbIe U aHATNTHKA.

d) Ob6navnpIe BEIYUCICHUS.

TK-3.]1.1

Kakuie BBI30BBI CBSI3aHBI ¢ BHEIPCHUEM ITU(PPOBBIX JIBOHHUKOB B
DJIEKTPOIHEPTEeTUKE?

a) CII0)KHOCTb MHTETPALIMHU C CYIIECTBYIOIIUMU CUCTEMaMHU.

b) HeoOxommumocTh B BBICOKOKBaTH(PUIIMPOBAHHBIX CIICIIUATHCTAX.
¢) ObecneueHre 0€30MaCHOCTH JAaHHBIX.

d) Bricokme 3aTpathl Ha pa3pabOTKy W BHEJPCHHE.

IK-3.11.2

Kak QI/I@QOBHC gBOﬁHHKH MOTYT CIIOCOOCTBOBATh Pa3BUTUIO BO300HOBIISIEMBIX

HCTOYHUKOB SHEPTUU?

a) YTpaBisiOT HHTETpalueil BO30OHOBISIEMBIX HCTOYHUKOB B 9HEPTOCHUCTEMY.
b) IIpencka3pIBaiOT MPOM3BOACTBO SHEPTUH HA OCHOBE MOTOAHBIX YCIOBHH.

¢) ONTUMHU3UPYIOT PabOTy COTHEYHBIX M BETPOBBIX AJIEKTPOCTAHIUH.

d) CHmKaIOT 3aTpaThl HA HKCILTYaTaIMI0 BO30OHOBIIEMBIX HCTOUHHKOB.

TK-3.]1.4

U3 NPeOdIOHCEHHBIX U PA3BEPHYMbIM 0OOCHOBAHUEM 8b1OOPA

I/IHCTPYKI_II/I}IZ HpO‘-II/ITaI;’ITC TCKCT, BBI6CpHTG IMMPAaBUJIbHBIC BApUAHTBI OTBETA U

3aIHIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOpP OTBETOB

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C BbIOOPOM HECKOILKUX 8APUAHINOE OMEemd

Kak 1 poBbie ABOMHUKH MOTYT IOMOYb B INIAHUPOBAHUH PA3BUTHS
9HEPrOCUCTEMBI?

a) MonenupoBaHUEeM Pa3IMYHBIX CIIEHAPUEB PA3BUTHS U MX MTOCIEACTBHAL.
b) IIpencka3siBaHuEM MOTPEOHOCTH B HOBBIX MOIIHOCTSIX.

¢) OnTumu3zanueil pa3MeneHns HOBBIX 0OBEKTOB T'eHEPaLHH.

d) AnanuzoMm 5koHOMHUUECKOH 3(p(PEeKTUBHOCTH PAa3TUUHBIX TPOEKTOB.

YK-2.B.2

Kak QI/I@QOBHC gBOﬁHHKH MOTYT CIIOCOOCTBOBATh Pa3BUTUIO BO300OHOBIISIEMBIX

HCTOYHUKOB YHEPIrUu?

a) OnTumMu3upys paboTy CONTHEYHBIX U BETPOBBIX IICKTPOCTAHITUH.

b) IIpencka3siBast IPOM3BOACTBO SHEPTUU HA OCHOBE TIOTOJHBIX YCIIOBHM.

¢) YmpaBiisis HHTErpanyeii BO300OHOBIISEMBIX HCTOUHUKOB B 9HEPTOCHCTEMY.
d) CHmxkast 3aTpaThl Ha SKCILTYaTaI[U0 BO30OHOBISIEMBIX HCTOUHUKOB.

TK-1.]1.2

10

Kak nudpoBble IBOWHUKU MOTYT IIOMOYb B CHIDKEHUH 3aTpat?

a) LludgpoBbie TBOWHUKY He MpeTHA3HAYCHBI [T CHHXKCHUS 3aTpat
b) I[Iporuo3upoBaHreM 0TKa30B

c¢) OnTumu3anueli npoueccoB

d) 3ammTol u3mdeckoro oopasia oT neperpena

MK-1.1.6

11

Kakue nanHple HEOOXOIUMBI [T PabOThHI H(POBOTO ABOWHUKA?
a) ['abapuToB MomenHpYyEMOI CUCTEMBI

b) /lanHble mporHo3a MoTpedIeHUS SICKTPOIHEPTUU HA MECSIT

¢) Uctopuieckue naHHbIe

d) /laHHBIC B peaIbHOM BPEMEHU

TK-2.]1.3

12

Kakne xoMnoHeHTHI nU(hPOBOTro ABOMHNKA HEOOXOAMMBI AJISl YOPABICHUS
aKTHBaMu?

a) Maremarudeckasi MOZIEIb

b) AnanuTHyeckoe mporpaMMHoOe oOecrieueHne

c¢) UckyccTBeHHBIN HHTEIIEKT

d) JlaTanku 1 cCEHCOPHI

TMK-3.11.1

13

Kak nudpoBble 1BOHHHUKH MOT'YT YJIYYIINTH O€30IMACHOCTE B
SJIEKTPODHEPrETUKE?

TK-3.]1.2
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a) [TudpoBbic TBOWHUKH He MPeTHAZHAYCHBI [T 00CCIIeUeHHUs 6E30MaCHOCTH B
AJIEKTPOIHEPTETHKE

b) Uepe3 MOHUTOPUHT COCTOSIHHUS 000pPYIOBaHUS

¢) [IporHo3upys 0TKa3bI

d) O6ecnieunBas apapuiiHOE MUTAHUE

Kak mudpoBble JBORHUKHN OCYIIECTBISIOT MPOTHO3UPOBaHUE? I1K-3./1.4
a) [TyTem aHanu3a qaHHBIX B peaJbHOM BPEMEHHU
b) Mcmonb3ys 6a3y JaHHBIX CIICHAPUCB

c¢) Uepes pacueT CpeTHUX 3HAUCHHIMA

d) MogenupoBaHuEM Pa3IMIHBIX CIICHAPHEB

3 mun. 3aoanue 3AKpbIMOoco muna Ha yCMAaHoe/IeHue coomeemcmeust

Huctpykuusd: [IpounTtaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kaxkq0M MO3UIINHK, JaHHOU B
JIeBOM cToJI0Le, MOI0EPUTE COOTBETCTBYIOUIYIO TIO3UIMIO B IPABOM CTOJIOLE

ConocTaBbTe 3a1a4i HU(POBLIX IBOHHUKOB C UX PE3YIALTATAMH. VK-2.B.2
1) 3agaun: a) [Iporuo3upopanue noTpeOICHHS
SHEPIrUuu
b) CHIKEHHUE SKCIUTyaTallHOHHBIX
3aTpar

¢) YrupaBieHne akTHBAMH

d) Ynyumenue 6e30macHOCTH

1) Pe3ynbratsr: ¢) [IporHo3upoBaHue 0TKa30B

f) Uaterpanus BO300HOBIISIEMBIX
WMCTOYHHUKOB DHEPTUHI

g) OnTuMm3aIms IpoIeccoB

h) MoHuTOpHHT COCTOSHHUS

000pyIOBaHUS
CormocTaBbTe JaHHBIE ¢ UX HCTOYHHKAMH JIIS U POBBIX ABOHHUKOB. IK-1./1.2
1) Mannsie: a) Pyunsle 3anmcu

b) JlaHHBIC B peaJbHOM BPEMEHH
¢) MammHHOE 00ydeHHe

d) JIaTuuKy ¥ CEHCOPBI

2) UctounmKwu: ¢) TekCTOBBIC TOKYMEHTHI

f) Hctopuueckue naHHbie

g) AHaIIUTUYECKOE MPOTPaMMHOE

obecrieueHne
h) MuTepHeT Bemeh
ComocTtaBbTe 331244 HU(GPOBLIX JBOMHHUKOB C UX PEIICHUSIMH. IIK-1.71.6
1) 3agaun: a) MOHHUTOPHHT COCTOSHUS
000opymoBaHUs

b) OnTrMHU3aKs OPOLECCOB

¢) MHTerparysi BO30OHOBISIEMBIX
WCTOYHHUKOB DHEPTUHI

d) IIporuo3upoBaHue OTKa30B

2) Pemenns: ¢) CHM)KeHHUE IKCIUTYyaTallHOHHBIX
3arpar

f) YripaBnenue akTuBamMu

g) Yaydmmenue 6€301macHOCTH

h) I[IporHo3upopanue NOTPeOICHUS

SHEPIUu
ComocTaBsTe NPEUMYIIECTBA HU(GPOBLIX JBOMHUKOB C X PE3YILTATAMM. IIK-2.1.3
| 1) IlpenmymiecTna: | a) CHKeHUE 3aTpaT Ha |
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QJICKTPOSHCPIUIO

b) CHmKeHUE SKCIUTYaTaITHOHHBIX
3arpar

¢) YiydiieHue MOHUTOPHUHTA U
yHOpaBIcHU

d) OnTuMH3anKs UCIIOIB30BAHMS
pecypcoB

2) Pe3ynbTatsl:

e) IloBeimICHHE HaaCKHOCTHU
OHCPTOCUCTEM

f) [Iporao3upoBaHne 0TKa30B

g) Yuydienue kadecTra
00CTyKUBaHUS

h) Camkenue BEIOPOCOB
YIJIEKUCIIOTO ra3a

19

CoIocTaBbTe METOIBI aHAIN3A TAHHBIX C UX HHCTPYMEHTAMU.

1) Metoas! aHanusa:

a) MoaenupoBaHue pa3iTuaHbIX
CLICHapHEB

b) AHaM3 TaHHBIX B peaTbHOM
BPEMCHH

¢) Bonpiue nannbie

d) MammnHoe 00yueHue

2) UHCTpYyMEHTHI:

¢) [IporHo3upoBaHme 0TKa30B

f) OnTrMmE3aITIs TPOIECCOB

g) VIcKyCCTBEHHBIN HHTEIIEKT

h) UnaTtepuer Bemnie

TK-3.]1.1

20

ConocTaBbTe KIIOYCBEIC POJIH B Da3Da6OTKC I_II/Id)'DOBI:IX HBOﬁHHKOB C UX

THIIAMH.

1) Texuuueckue poiu:

a) AHAJIMTHUK JaHHBIX

b) MeHeKEp MPOEKTa

C) TPEHEp M HACTABHHK

d) cnernuanucT o ynpaBacHHIO
HU3MCHCHUSIMU

2) OpraHu3aliOHHBIEC POJIU:

€) CIeIHAIUCT 10 0e30MacCHOCTH

f) pa3paboTunk Mozenen

h) crparer

a) AHAJIMTHUK JaHHBIX

IK-3.11.2

21

ComnocraBbTe MCETOAbI OLICHKH 3d)d)€KTI/IBHOCTI/I I_II/Id)'DOBI:IX HBOﬁHHKOB C ux

THUIIaMMU.

1) TexHUYIECKUE METOIBI:

a) ONPOCHl M AHKETHPOBAHHE

b) olieHKa pUCKOB

C) dHaJIN3 JaHHBIX

d) MOHUTOPHUHT M OTYETHOCTh

2) Opranu3aiioHHBIC METOIBI:

€) aHaJIU3 3aTPAT U BEITOJ

f) MOACIIUPOBAHUC U CUMYJISIIIUA

g) TCCTUPOBAHNC U BaJIuAallvsd

h) aynut u mpoBepka

IK-3.11.4

4 mun. 3aoanue 3aKpvimo2o muna Ha yCmMaHo8ieHue nocied08amerbHOCu

I/IHCTPYKI_[I/I}II HpO‘-II/ITaI;’ITC TCKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD.

3anumure COOTBCTCTBYIOIIYIO IMOCJICAOBATCIILHOCTD 6YKB CJICBA HAIIPABO

22

CocraBbTe MPaBWIBHYIO MTOCIEA0BATEILHOCTD IIIAr0B 10 Pa3padoTKe

LU(POBOro JBOWHMKA JUIsl YIPABIECHHS YJHEPIOCUCTEMOIA:

YK-2.B.2
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a) AHanu3 NaHHBIX

b) TectupoBaHue MoaeCH

c) PazpaboTka mozeneii ynpasieHus
d) Baenpenue moneneit

¢) COop TaHHBIX 0 PabOTE CHCTEMBI

23 CocraBbTe MPaBWIBHYIO MTOCIEI0BATEILHOCTD ATAOB pa3padoTku mudpooro | ITK-1.J1.2
JBOMHMKA JUIS aHAIN3a JAHHBIX:
a) OTyeTHOCTh
b) Busyanu3zaius 1aHHBIX
¢) COop maHHBIX
d) Ananu3 naHHBIX
¢) OuncTKa TaHHBIX
24 CocraBbTe MPaBWIBHYIO MTOCIEA0BATEILHOCTD ATAOB pa3padoTku mudposoro | IIK-1.J1.6
JIBOMHUKA JUTS YIIPABICHHUS aBAPHMIHHBIMU CUTYAIMSIMU:
a) AHau3 NaHHBIX
b) TectupoBaHue MoaeCH
¢) COop JaHHBIX O COCTOSTHMH 000pYT0BaHHS
d) Baenpenue moneneit
¢) Pa3zpaboTka Mojenel ynpaBieHUs aBapUsSIMHA
25 CocraBbTe MPaBIILHYIO MTOCIEAOBATEILHOCTD IIArOB 1O yIipaBiieHuio puckamu | [1K-2.J1.3
C TIOMOIIEIO ITUGBPOBOTO JIBOMHHKA:
a) BHenpeHue ruiana yrpaBieHUs] pUCKaMu
b) MoHUTOpUHT 1 OleHKA 3 (HEKTUBHOCTH ILTaHA
¢) AHaJIM3 pUCKOB
d) Unentudukanus puckoB
¢) Pa3zpaboTka mana ynpaBieHUS pUCKaMHu
26 CocraBbTe MPaBWIBHYIO MTOCIEAOBATEILHOCTD ATAOB pa3padoTku mudpooro | ITK-3./1.1
JIBOMHWKA JUTS TPOTHO3UPOBAHUS IOTPEOICHUS YJHEPIUU:
a) AHau3 NaHHBIX
b) Pa3paborka Moeeii mporHo3upoOBaHus
¢) COop JaHHBIX O MOTPEOJCHUH YHEPIHH
d) TectupoBanue mojenei
¢) Buenpenne mopeneit
27 CocraBbTe MPaBIILHYIO MTOCIEAOBATEILHOCTD ATAIIOB aHAIN3a JAHHBIX IK-3.J1.2
1M(POBOTO JIBOWHUKA!
a) O4dncTKa TaHHBIX
b) Ot4yeTHOCTH
¢) Busyanmzanus qaHHbBIX
d) Ananu3 naHHBIX
¢) COop maHHBIX
28 CocraBbTe MPaBWIBHYIO MTOCIEA0BATEILHOCTD IIAr0OB 10 MOHUTOPUHTY I1K-3./1.4
COCTOSIHHS 000PYIOBaHUS ¢ MTOMOIIBIO MH(DPOBOTO JIBOWHUKA!
a) COop maHHBIX
b) I[IporHo3upoBaHue 0TKa30B
¢) [iranupoBanue TEXHUIECKOTO 00CTYKUBAHMS
d) YcraHOBKa CEHCOPOB U JaTYUKOB
¢) AHaJIM3 TaHHBIX
5 mun. 3adanue omxpoimoco muna ¢ pazeepHymvimM OmMeemom
Wuctpykuus: [IpounTtaiiTe TEKCT U 3aUITUTE Pa3BEPHYTHIII 00OCHOBAHHBIN OTBET
WJIM HAITMIIKTE MPOMYIIEHHOE CII0BO/CIOBOCOUETAHHE
29 KakoBbI KIF0YeBBIC KOMITOHEHTHI ITM(POBOTO IBOWHUKA B YJHEPTOCUCTEME U B YK-2.B.2
4eM BX 0c00eHHOCTH?
30 Kakune ocHOBHBIE (hYHKIIMH BBIIOJHSIOT MHU(MPOBLIC IBOWHUKHU B IK-1.1.2
DJICKTPOIHEPTEeTHUKE?
31 Kak mudpoBble JBOHHUKN MOTYT CITOCOOCTBOBATH MOBBIMICHHIO HajexkHoctu u | TTIK-1.71.6

(b (GEKTUBHOCTHA DHEPTOCUCTEM?
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32 Kakue MeToas! orieHKU 3G (HEKTUBHOCTH IU(MPOBLIX ABOWHUKOB cymectByor? | TTK-2.J1.3
33 KakoBbI MperMyIecTBa UCIOIH30BaAHUS ITN(PPOBBIX ABOMHUKOB B IK-3./1.1
DJICKTPOIHEPTETUKE?
34 Kakue ki1toueBble TeXHOJIOIMH HCIIOIb3YIOTCS IPU CO3MAHNUHN ITU(POBBIX IK-3.J1.2
JIBOMHUKOB?
35 Kakwe 3aaun pemaror nudpoBble JBONHUKH B DJIEKTPOIHEPIETUKE? I1K-3.]1.4
IIpumeuanue:

1-if Tun. 3agaHwe KOMOWHUPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa W3 YEThIpEX
MPEUIOKEHHBIX W OOOCHOBAaHMEM BBIOOpa CUHMTACTCS BEPHBIM, €CIIM MpPaBWIBHO yKa3aHa mudpa u
MPUBEICHBI KOHKPETHBIE apTyYMEHTHI, UCITIOJIb3YEMBIE TIPH BEIOOpE OTBETA.

[omHOE COBIaieHNE ¢ BEPHBIM OTBETOM — 1 Oaii.

HesepHsrif oTBeT Wit ero oTcyTcTBHE — 0 0aIIIoB.

2-ii Tun. 3agaHue KOMOMHHUPOBAHHOT'O THIIA C BEIOOPOM HECKOJBKUX BAPHAHTOB OTBETA M3 MPEII0KCHHBIX
U Pa3BEpHYTHIM OOOCHOBaHMEM BbIOOpPAa CUUTACTCS BEPHBIM, €CIIM MPABHIBHO YyKa3aHbl LUQPHI U
MPUBEICHBl KOHKPETHBIE apI'yMEHTHI, HCIIOJIb3yeMbIe IIPU BEIOOPE OTBETOB.

ITonHoe coBmasieHNe ¢ BEpHBIM OTBETOM — 1 Gas.

Ecnu momyiieHs! OIMMOKH WK OTBET OTCYTCTBYeT — () OayutoB.

3-it Tun. 3amaHWe 3aKpHITOTO THUIA HA YCTAHOBJICHHWE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIH
YCTaHOBIICHBI BCE COOTBETCTBHS (IIO3UIMH U3 OJHOTO CTOJIOIa BEPHO COMOCTABIEHBI C MO3UIUAMH JPYTOTrO
CTOJIONA).

[TonHoe coBnaieHne ¢ BEpHBIM OTBETOM — | Gasu.

HesepHsrii oTBeT mwitH ero otcyTcTBHe — 0 0aIIoB.

4-if Tin. 3amaHue 3aKPHITOrO TUIA HA YCTAHOBIICHHE IOCIICOBATCILHOCTH CUMTACTCS BEPHBIM, CSCIIH
NpaBIIbHO yKa3aHa BCs MOCIEN0BATEIbHOCT HUPP.

ITonHOE coBmasieHNE ¢ BEPHBIM OTBETOM — | Oas.

Ecnu nomymiensl ommOKy UM OTBET OTCYTCTBYET — () GaioB.

5-# Tun. 3ajaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET COBIIA/IACT C
STAJOHHBIM 110 COJIEPKaHHIO U MOJTHOTE.

[IpaBuIIBHBIHM OTBET 32 3a/laHKe OLIEHMBAeTCs B 3 Oauia.

Ecnu nonymiena oqHa ommOKa\HETOYHOCTE\OTBET MIPABWIILHBIH, HO HE MOJHBIA — | Ga.

Ecnu nonymeno 6oxee 1 ommOkn\oTBET HENPAaBUIIEHBIN\OTBET OTCYTCTBYET — 0 6asoB.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOMIMXCS 3a0YHON (OpMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAdOT

He npenycmorpeno

11.4. Metomuueckue MaTepHuabl, ONpPEACIISIIONINE MPOLETYPbI OLICHUBaHU
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTUpYHOIIUX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi 00yYarouXCs
'VAIL

12. MGTOI[I/I‘IGCKI/IG YKas3aHus AJid O6yanOH_II/IXC5I 10 OCBOCHUIO NJUCIHUIIIINHBI

12.1. Meronnyeckue yKazaHUs Uil OOYYaIOUIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Mmarepuaia.

OcCHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuanga — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOoOKoe M sACHOE H3JIo)KeHHe ydeOHoro Mmartepuana. Ha3HaueHue cOBpeMEHHOM JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMAIMIO MO TEME, a B OCBOCHUH
(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I1O3HAHMs, HOBEHIINX
JOCTIDKEHUI HaydHOH MbIcHH. B yueOHOM mporecce JeKIusl BBIIOIHIET METO0JIOTHYECKYIO,
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OpPraHU3AIMOHHYI0 M WH(GOPMAITMOHHYIO (QYHKIHMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JTACIUIUTMHAMH.

[lmaHupyemble pe3yJIbTaThl IPU OCBOCHUH 00YYAIOIIMMHUCS JICKIIMOHHOIO MaTepHaa:

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISIEeTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIONy4YEHUE OIMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTr0 MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSITEIHHOW paOOTHI;

— TMOJIydYEHHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKW U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— HAY4YUTHCS METOIAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HX B  Pa3UYHBIX
bopmyaHrpoBKax);

— TIOMy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MaTepuajga TMpU TPOBEACHUH KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTLIHNHE.

CTpyKTypa NpeaoCTaBICHHs JIEKIIMOHHOTO MaTepuajia MPOU3BOIUTCA COTJACHO TeMaMm
pa3aeNoB AUCHUILTUHBL, IPEICTABICHHBIM B Ta0HIIE 4.

12.2. Meronuveckue yka3zaHus Uil 00y4aroIuxcs Mo y4acTHIO B CEMHHAPaXx.
Yyebnvim nnanom He npedycmompero.

12.3. Meronuyeckue ykazaHus Uil OOYYaIOMIMXCS MO TMPOXOXKACHUIO IMPAKTUYECKHX
3aHATHU.
Yuebnuwvim nnanom ne npedycmompeno.

12.4. Meronuyeckue ykazaHHs Ui OOYYaIOIIMXCS IO BBIOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMiCcs JOJKEH YIIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKAMOHHONW XapaKTEPUCTHUKOW OO0yYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonnenne mabopaTOpHBIX pabOT 00ydYalOMMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYEHHUs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIy0INX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKAaX JJaHHOW AUCHUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alus TEOPETHYECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMON JUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0opaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue u TpeOOBaHUs K IIPOBEIECHUIO JTA00PaTOPHBIX PabOT:

IIpuMmep 3amanus st 1aboparopHoii paborel Nel «M3ydeHue iudpoBoro IBOMHUKA
HH(OPMAIIMOHHON MOJIENN POLIECCA PEOCTATHOrO IMYCKA JIBUTATENS NOCTOIHHOIO TOKA.
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Henb paGoThl: U3yUUTh NPUHIUN pa3paboTKu MU(POBOI MOAEIH MpoIecca PEOCTaTHOTO MycKa
JIBUTATElsl MOCTOSIHHOTO TOKA, CMOJEIUPOBaTh PabOTy 3JIEKTPUYECKOH CXEMBbI PEOCTATHOIO
IyCKa JBHUTraTels MOCTOSHHOTO TOKA C YYETOM 3a/IaHHBIX BXOJHBIX ITApaMETPOB MO BapHUaHTaM.
M3yunTh BBIXOJHBIE TapaMETPBI IIPOLECCa U CAEIaTh BBIBOJBI O IPUMEHUMOCTH pa3pabOTaHHON
MO/JIEJIM Ha OCHOBE IOJIyUYEHHBIX JaHHBIX.

VYkazanus K 1abopaTopHOil paboTe.

[IpenBapuTensHO HEOOXOAUMO MTPOBECTH PACYET PEOCTATHOTO MYCKA.

Co3aare HuppoByI0 MOJEIbL IPOIECCAa PEOCTATHOTO MyCKa JABUraTessl HOCTOSHHOTO TOKa
C  HUCIONb30BaHHEM  OuOMMOTeK  «ABTOMarukay, «JOll-JluHammka», «OI[-CtaTtukay,
«McTounnkn» u «BpIBOJ TaHHBIX» 110 BApUAHTaM.

Co3marh MCTOYHUK MEPEMEHHOTO HAIpPsDKEHHs, TpaHC(hOpPMATOp MOBBINAIONIMNA WIN
MOHMKAIOIUI HaIpspKeHUe, MpeoOpa3oBareslb HANpPsSKEHHUs C MNEPEMEHHOI0 Ha IMOCTOSIHHOE
(BBIIPSIMUTENB), CTIIAKUBAIOIINN (QHIIBTP BBITPSIMICHHOTO HANPSKCHUS, HE MEHEe 3 peocTaToB
IUIABHO IOBBIIIAIOIIMX CKOPOCTh BpAIIEHUS JBHUraTeisl IOCTOSHHOIO TOKa, JBUIaTeNlb
MIOCTOSIHHOTO TOKa U CUCTEMY BPEMEHHBIX TpaMKOB C 0TOOpayKeHHEM HAIPSDKEHUHM MEpBUYHOM
Y BTOPUYHOM OOMOTOK U CKOPOCTH BpAILIEHUS JIBUTATENSI TOCTOSIHHOTO TOKA.

Paccuutarhs ko3 GUIHMEHT TpaHCPOPMALIMU, COMPOTUBIICHUS PEOCTATOB JUIS IJIABHOTO
IyCKa JIBUTaTeNsl IOCTOSHHOTO TOKA, BBIOPATh CIUIaXKMBAIOWMN (QUIBTP U CO3/4aTh CyOMOJeNb
JUISL PETYJIMPOBAHUS PAOOTHI BRIIPSIMHUTENS HAIPSHKCHMUS.

[IpuMmep 3amanug g gadboparopHoii padoTsl Ne2 «JIludpoBas cucreMa aBTOMaTHYECKOTO
DPErVIUPOBAHUS PHEPrETUYECKOTO 00BEKTAY

Lenp paboTel: cMOAENUpOBaTh pabOTy CHCTEMBI YIPAaBICHHS LEXOM C CHCTEMOM
OCBECILECHHS ¥ TPOKATHBIM CTaHOM, I'7I¢ HEOOXO0IUMO:
Co3natb oHO(A3HBIM UCTOYHHMK MUTAHHSI ¢ KOHTPOJEM MUTAHUSA U BBIBOJIOM 3HAUCHHM
10 TOKY ¥ HalpsDKEHUIO;
Co3natb cucremy ocsemienust B Bujae RLC Harpy3ku ¢ KOHTPOJIEM NMUTAHHUS U BBIBOJIOM
3HAUEHHH 110 TOKY M HaNPsDKCHHUIO;
[Toaxmr04YnUTh CHCTEMY OCBELICHHUS K BHIBOJAM MCTOYHHMKA MUTAHUS C TIOMOIIBIO CHCTEMBI
PETyIMPOBAHHUS;
Co3marh cucTeMy YIpaBICHHsS IPOKATHOIO CTaHKAa C pEryJupyeMod CHCTEeMOM
PEOCTAaTHOTO ITyCKa M BBIBO/IA 3HAUYCHUH 110 TOKY M HANPSDKECHUSM;
[MonkmiounTe cHCTEMY YIpaBlIEHHUS MPOKATHBIM CTaHKOM K BBIBOJAM CHCTEMBI
OCBECILCHHSL.
VYkazanus K 1aboparopHoi pabore:
B pamkax MopenwpoBaHus pabOTHI Iiexa B mporpamMMHOM oOecnedeHuu SimInTech
notpedyrores cnenyromue o6udmorexku: «CyOocTpyKTypbl»; «BbiBoa ganHbIX»; «Kimtouny»; «OL1-
JnHaamMukay.

Jl1st co3aHust MOJIENT CUCTEMBI OCBEIIICHHSI HCTIONB30BaTh CJICIYIONINE OJIOKH:

1) 2 onoka «Ilopt Bxoma» m 4 Omoka «IlopT BbIXOH@» AN 3aMbIKaHUS KOHTYypa
3JIEKTPUYECKOM 1IN U BBIBOJ 3HAUCHUH;

2) W3meputenbHble  ycTpoiicTBa «BoabTMeTp HA€anbHBIN» U «AMIEpPMETp
U/I€aIbHBII IS CHATHUS XapaKTEPUCTHK B KOHTYPE;

3) bnok «Harpy3ka RLC», umMuTHpyomuii paboTy CUCTEMBI OCBEIIECHUSI.

4) Ucnonp3oBarh PacuérHbie 3Ha4YeHUsST MCTOYHMKA M AKTUBHO-PEAKTHUBHOM

HATrpy3KH M0 33/IaHUI0 MPETIOJaBaTEIs.
C nomompto 6;10ka «KHOIKa» 3a7aTh MOMEHT CONPOTHBIICHUS Ha JIBUTATENb ITOCTOSTHHOTO
TOKa, T'JIe 3HaYCHHE Ha BLIXO/IC HE JOKHO cocTaBaTh Oomee 0,15.
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BbIBOJ XapakTepUCTUK € KaXAOH CHCTEMBl OCYIIECTBIIAETCS C IOMOLIbIO OJloKa
«BpewmenHnoii rpadux».

B pamkax BwImogHEHUs Ja0OpaTOpHON PabOTHI HEOOXOAUMO YTOOBI OOYYAIOIIMICS MOT
BBITNOJIHUTD CIEAYIOLIUE 3a/1a4H:

5) BbINOAHUTE NOCTENEHHBI MYCK CUCTEMbI pabOTHI Ii€Xa B OYEPENHOCTU MOJKIFOUEHUS
«OnHo(ha3HbIi UCTOYHHMK HampspkeHus» - «Cucrema ocBenieHus» - «[IpokaTHbIN cTan» -
«Perymnsarop no6aBoyHOr0 conpoTuBiaeHus 1» - «PeryasaTop 100aBOYHOrO COMPOTHUBICHHUS
2» -«PerynsaTop n1o6aBoyHOro conpoTuBieHus 3» - «llogaua oOpabaTeiBaeMOro M3AEIUs)
U CHATbH XapaKTEPUCTUKU Ha KaKIOM ILIare;

6) IIpoBeputs paboTy CHUCTEMBbI NMpPU OTKIIOUYEHUH NUTaHHUA HAa «OAHO(MA3HOTO HCTOYHHUKA
HaMpsOKEHU» U CHATh XapaKTEePUCTUKH Ha BCEX JIEMEHTaX CHCTEMBI;

7) IlpoBeputs paboOTy cHCTEMBI NMPHU OTKIIOUYECHHHM NHUTAHUS Ha «CHCTEMBI OCBELICHHS» H
CHSITh XapaKTEPUCTHKH Ha BCEX JIEMEHTaX CHCTEMBI;

8) IIpoBepuTh paboOTy CHCTEMBI MPU OTKIIOUYEHUH NMUTaHUA Ha «lIpokaTHOTO cTaHa» M CHATH
XapaKTEPUCTUKH Ha BCEX DJIEMEHTaX CUCTEMBI.

9) Jis w3MeHeHWs 3HA4YeHHUS HaANpsOKEHUs HUCIMONb30BaTh 00K  «MmeanbHbIi
TpaHchopmaTop», e HE0OX0IUMO paccunuTaTh K03 GumeHT Tpanchopmarmu.

Hpumep 3amanus s taboparopHo paboTsl Ne3 «IIpuMeHeHHe TUPPOBBIX TBOWHUKOB Ha

3JCKTPOIHEPIrETUICCKUX 00BEKTAX).

Lens paboTh: HaydWThCSI PabOTaTh C MPOCTBIMH CHUCTEMAaMU IIPOTHO3HMPOBAHUS BPEMEHHBIX DSIOB B
UG POBBIX TBOMHUKAX PEATbHBIX 00BEKTOB.
Yka3zaHus K 1a60paTopHOH padore.
Jlnst Hagasia paboThl ¢ CHCTEMON MPOTHO3UPOBAHMS, B paHee co3/laHHoM cpene Anaconda
pypsa_devHeOOX0IUMO 3arpy3HUTh JOMOJHUTENbHBIE OnbmnoTeku Prophet u plotly.
B pamkax maGopaTopHOH pabOTBI HEOOXOAWMO BBIIIOJIHUTH MPOTHO3MPOBAHHE NPOM3BOACTBO TEIUIOBOM U
anekTpuueckoi sHepruu B Poccuu B 2018 roay mo BapuaHTaM, npecTaBICHHBIM B TabiuLe 5.5.
Tabmuua 5.5 — BapuaHThl IS BEITOJIHEHUS 1a00paTOPHOH pabOTEI

Bapuant Ccpbuika Ha 6a3y JaHHBIX Bup suepruu
1 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBast
2 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
4 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBast
6 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
7 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
8 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBas
10 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
11 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
12 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
13 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBas
14 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
15 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
16 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
17 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBas
18 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
19 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBas
20 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
22 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
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23 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBast
24 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
26 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudeckas
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA TerutoBas
28 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
29 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
30 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpudecKas

IIpuMmep 3amanus it 1aboparopHoii padoTel Ned «CrucreMa aBTOMaTHYECKOIO BBOIA pE3EPBAY

[ens paboThI: cO31aTh MAKET MPOCKTOB, OOSCIIEYNBAIOIINX MOJIECITUPOBaHUE ITU(DPOBOTO
JIBOWHUKA CHUCTEMBbl YIPABICHUS AaBTOMATUYECKOTO BKIIIOYCHHSI PE3EPBHOIO HCTOYHHUKA
UTaHHA.

B pamkax BbimonHeHHs Ja00OpaTOpHOl pabOTHl HEOOXOJMMO CMOAETHPOBATH PabOTy
CHCTEMbI aBTOMAaTHYECKOTO BBOJA pe3epBa, ryie OyneT MpUCYTCTBOBATH €mIE OAWH HMCTOYHUK
NEPEMEHHOTO HANpsDKEHUS HWACHTHYHBIA apamMeTrpaM IPEICTaBICHHOTO B  INpHUMEpe
NpOEKTUPOBaHUS cucTeMbl. COrNIacCHO 3aJaHHMI0 MO0 MOJEIMPOBAHUIO pabOTHI CHUCTEMBI
€IMHOBPEMEHHO MOXET ()YHKLIMOHHUPOBATh TOJBKO OJMH UCTOYHHMK IIEPEMEHHOTO HAIPSKEHUS,
TO €CTh JHOO TeHepaTop NMEPEMEHHOTO HANpPSDKEHHs, JTHOO0 MEepBBI MCTOYHHMK IEPEMEHHOTO
HanpsDKeHUs, TM00 BTOPOW MCTOYHHUK MEepeMEeHHOro HampsbkeHus. HeoOxoaumo mpopaboraTh
HOBBII aJTOPUTM pabOTHl CHCTEMBI aBTOMaTHYECKOTO BBOJA PE3€PBa, PACCUUTAHHOTO HA TPHU
UCTOYHHUKA, pa3paboTaTh HOBYIO CUCTEMY OOpaOOTKH CUTHAJIOB.

JlabopaTopnas pabora Ne5. UMUTAIMOHHOE MOACIUPOBAHUE OKPYIKAIOLIEH CpEeabl WU

IMOTOJHBIX YCIOBHUM BOKPYT DHEPTETHUCCKOM CHCTEMBI BTOPHMYHBIX UCTOYHHKOB SHEPIHH.

Lenr paGoThl: CMOIEIMPOBATH MHOTOY3JIOBYIH) CHCTEMY pPa3HBIX TOKOB s
IIPOTHO3UPOBAHUS MPOLIECCOB pabOTHI BETPOT€HEPATOPOB.

VYkazanus K 1abopaTopHOU paboTe.

B pamkax paboTbel OyAeT UCIOIBb30BaThCs cpena pa3padboTku Anaconda W yCTaHOBICHHBIN
B Heill wuHTepnperatop Spyder. B cBowo ouepenb mNpu  BBINOJTHEHUH PaOOTHI  MOXKET
UCIIO0JIb30BAThCS JII000E Ipyroe MporpaMMHoe o0ecredeHue.

Jiis BeITIONTHEHUST pabOTHl MOTPEOyEeTCs UCTIONB30BaHUE OMOIMOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysis) — 3To makeT Uis pELICHUS 3a4ad 10
MOJIETTUPOBAHUIO U ONTHUMH3ALMU SHEPTETUYECKUX CHUCTEM, BKIIIOYAIOIIEE PA3IUYHbIE MOJENU
TeHEepaTOpPOB, BO3OOHOBISIEMBIX HUCTOYHHKOB SHEPTUH, JIEKTPUUECKUX CETEeH pa3HbIX TOKOB U
HaKOMUTENEH JIEKTPUUECKON SHEPIHUH.

Numpy — »3T0 OumOmmoreka nis pabOTBl ¢ MHOTOMEPHBIMH MacCHUBaMU U
BBICOKOYPOBHEBBIMH MaTEMaTHICCKUMHU (PYHKITHSIM.

Pandas — aro OubmmoTeka nas 0OpabOTKM M aHAM3a JAaHHBIX Ha OCHOBE CIEIHABLHBIX
CTPYKTYP U BJIIO)KCHHBIX ONEPALAN JIJIsI MAaHUITYJISIMI C YUCTIOBBIMU TAOIUIIAMU U BPEMEHHBIMU
psAgamMu, KOTopasi CTpOUTCS HaJ OMOIHOTEKO numpy OoJiee HU3KOTO YPOBHSI.

Os — BcTpoeHHas Oubnuoreka, oOnajgaromas uHTepdeldcoM Ul B3aUMOJCHCTBUS C
OTICPAIIMOHHON CUCTEMOH, yripaBisieMoi Python.

Matplotlib — 310 OGmOMMOTEKa I TpeoOpa3oBaHUs MAaHHBIX W TIOCTPOCHUS ABYX- H
TPEXMEPHBIX TPaUKOB.
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Cartopy — 3T0 maker, npeJHa3HaYeHHbIN ISt 00pabOTKH T€ONPOCTPAaHCTBEHHBIX JaHHBIX C

HCJIBKO CO3AaHUA KapT U APYTroro aHajin3a reonpoCTpaHCTBCHHBIX JaHHBIX.

B pamkax naGopaTtopHoil paboThl HEOOXOIUMO CO31aTh CpeAy pa3pabOTKH, 3arpy3UTh B
He€ HeoOXOIMMBbIE MAKEThI, MPEACTaBICHHBIC BBIIIE, CO3AaTh MPOEKT M BBIBECTH CXEMY CBSI3U
BETPOreHepaTopoB U rpaduk ux paboThI.

CocTaB u MCTOAMYCCKHE PCKOMCHAAIINH K .Ha6ODaTODHOMV npakTukymy «lIpumMenenne

TEXHOJOIrUU NU(POBLIX IBOWHUKOB IIPU LU(GPOBON TpaHCHOPMALIMU A CTBYIOLIEH

3JICKTPUUYCCKON MOACTAHIINI))

Ne

Paznen KomMmeHnTapwmii
n/n
1. | Tum JlaGopaTopHBIi MPaKTHKYM

2. Hassaune

[MpumeHneHne TexXHOIOTUH UG POBEIX ABOWHUKOB MpH MU pOBOH
TpaHcHOpMaIUU ACHCTBYOIIEH JIEKTPHUCCKOM ITOACTaHIHH

OO0pa3zoBaTenbHas

5. P DIEeKTpOIHEPreTHKA U diekTpoTexHuka 13.04.02
nporpamMma
Vyebnas .

6. [{udposbie TBOWHUKY B JJICKTPOIHEPIETUKE

JACUUIUINHA/ IACIUATLINHEL

7. Paznensr PI1J]

Pasnen 1. OcHOBBI IPUMEHEHUS TEXHOIOT M UG POBLIX ABOHHUKOB
B DJIEKTPOIHEPTETHKE.

[onsTHst HUPpPoBOro 1BOMHUKA U HHPOPMATIOHHOTO
MOJICJINPOBAHHUS B 3JIEKTPOIHEPIETUKE.

HopmarusHast nokymenTtanus B npeametnoi oonactu. 'OCT P
57700.37-2021 «IludpoBsie qBoitHNKN M3nenuii» u [Iporokon MOK
61850.

Onucanue NpUHIMIIOB HHPOPMATHOHHOTO MOACTHPOBAHHUS.
[TonsiTHE aKeKBaTHOCTH U BEpUHUKALIIH MOJIEIH.

[Tpumeps! TUPOBHIX ABOHHUKOB B aTOMHOM, TEIUIOBOH H
3JIEKTPUYECKON OTpACIISX.

Paznen 4. AHann3 JaHHBIX PEXKUMOB paboThl 9D 00BEKTOB.
[Tpumenenue 1udpoBBHIX TBOWHUKOB Ha D3 00BEKTaxX
oTpeaesieHHs, Ha3HAYeHNUE U OCHOBHBIC TIOKA3aTeIH.

CucTeMbl CBS3M Ha MOACTAHINAX U TPEOOBAHUS K CBSI3U IS
dbyuknmii u Mmoxeneit yerpoiict coritacao I'OCT P MOK 61850-5-
2011.

OCHOBBI TOCTAaHOBKH 3324 JJIS1 CO3/IaHus [I(PPOBOrO ABOWHHUKA.
[locTpoenune u aHATN3 SHEPreTUUECKUX XaPAKTEPUCTHK.
CocraBieHue CTPYKTYpbl MOJENU U aHAJIM3 BHIXOJHBIX PE3YIbTaTOB.

8. WJIK xommeTeHInH

Obyyatowuecs 6yOym 3namv METOIBI cOOpa M aHaJIM3a JaHHBIX Ha
AJIEKTPOIHEPTeTUIECKUX 00bheKTaX. [IpUHIIHUITBI U OCHOBBI paOOTHI
IU(QPOBBIX TBONHUKOB;
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3Hamb MPUHIUIBI pa0O0THI ¢ 0a3aMU JaHHBIX CUTHAIOB
AJIEKTPOIHEPTETUIECKUX O0BEKTOB; 3HAMb OCHOBBI aHATN3a TaHHBIX
JEKTPOIHEPTETHUECKUX CUCTEM; 3HAMb TIPUHITAITHI B3aUMOEHCTBHA
SHEPTreTHUECKUX CHCTEM C TeXHoJorue MiurepHeTa Bemei.
Obyuarowuecss 6yoym ymems ONMTUMHA3UPOBATH PabOTy
3JIEKTPOIHEPTETUIECKUX OOBEKTOB U CHCTEM.

Obyuarowuecs 6yoym énadems HaBBIKAMH MTOUCKA WH(OPMAITUH,
cOopa u aHa/IM3a TaHHBIX 10 peKUMaM PabOThI CHCTEM
ABTOMATHU3aIlUU JICKTPOCHA0KECHHS C IPUMEHEHHEM ITU(PPOBBIX
CPEICTB MPOESKTUPOBAHHUS; 871a0enb HaBBIKAaMH BHEJIPEHUS U
MOEPKKH M PA3BUTHUS TEXHOJIOTHI WH()OPMAITMOHHOTO
MozenupoBanust OKC Ha ypoBHE opraHu3anum.

Y3Kkocnenuanu3upoBaHHbIe
IUQPOBBIE OTpacieBbIe

VYnpasnsemas Harpy3ka — JUCTAaHIMOHHO WIIM aBTOMAaTHYECKU
perynupyeMsle,

9 TEXHOJIOTHH, HHTEJUIEKTYallbHbIE SHEPIONPUHUMAIOLINE YCTPOcTBa
" | mpeacTaBICHHBIC B Hudpossie TEXHOTOTMH UHTErPALIMU M PACTIPEACICHHOTO
1a00paTOpPHOM YIPaBJIECHUs MEKTPUUECKUMU CETSIMU.
[IPaKTUKyMeE
YHuBepcaabHbIe
«CKBO3HBIE» IU(POBBIC
|0, | TexHOmOrMH, HoBrle mpon3BoaCTBEHHBIE TEXHOIOTHH. TeXHOMOTHH LH(PPOBBIX
" | mpexacTaBneHHBIC B JBOMHUKOB.
nabopaTopHOM
[IPaKTUKyMe
11. | Tumbl faHHBIX TexcToBBIE, YHCTIOBEIE, TpaUIecKUe, OTKPBITHIE U T.1.
1. Hayuuts npaBuibHO (OpMyIHPOBATh U 331aBaTh LEJIb U
3aJ1a4uM MPOEKTa.
2. HayuuTh aHaIM3UPOBATH U CTPYKTYPUPOBATH HOBYIO
WHPOPMALIUIO U JaHHBIE.
3. Pa3Buth HaBbIKaW OpraHU3alMy BHEAPEHUS U Pa3BUTHS
TEXHOJIOTHH MH(POPMAIIIOHHOTO MOJICJINPOBAHUS U
pa3paboTku cTpykTypsl ACVYIL.
4. HayuuTb NpOM3BOAMTH KPUTHYECKYH OLIGHKY M aHaJIu3
JyYIIUX TPaKTUK HHQOPMAIMOHHOTO MOJCIUPOBAHUSI U
12. | Lens WCTIONB30BaHu HMH()OPMALMOHHOW MOJEIM Ha Pa3IMYHbBIX
JTamax  JKW3HEHHOTO  IIMKJIA  DJIEKTPOIHEPTeTHYECKUX
o6bexToB 1 OKC;
5. Hayuuth GOpMHPOBAHHIO CUCTEM ITOKA3ATEIICH IS OLICHKU
3¢ (HEeKTUBHOCTH MPUMEHEHHUS TeXHOJIOTHit
WH(POPMALMOHHOTO MOAEIUPOBAHUS
anekTpodHepreTndeckux 00bekToB OKC;
6. Pa3BuTh HaBBIKM BEIOOpPA TUIIOBBIX PEIICHHI KOMIIOHEHTOB
ACYVYII unu o0ocHOBaHME HEOOXOTUMOCTH Pa3padOTKU
OPHUTMHAJIBHBIX PEILICHUN.
13. | 3agaun 1. CdopmupoBaTh OnHCcaHUE YACTEH MPOEKTA 110 MOJIEPHU3ALNN
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ANEKTPUIECKOHN TOJCTAHIIUN U BHEAPEHUS TEXHOJIOTHH
U(POBBIX JBOWHUKOB.

2. CdopmupoBaTh 001IIee ONHUCAHNE HHKEHEPHOTO PEIICHUS
(mepeyeHb OCHOBHOTO U BCIIOMOTATEIIHLHOTO
9HEPTEeTHYECKOTO 000PYI0BaHHUS, BEIOOP IPOTOKOJIOB H
pa3paboTKa cXeMbl B3aUMOJICHCTBUS alMapaTHOl 1
MIPOrpaMMHON yacTell NpoeKTa.

3. Cdopmuposats obiee onrcanue UT pemerus (kak
OCYILIECTBIISIETCS YIIPABIICHUE SHEPTeTUUECKUM
000pyIOBaHNEM, KaK JIOJDKHO OCYIIECTBISTHCS
B3aMMO/ICHCTBUE U YITPABIICHUE MPETaraeMbIM
TEXHUYECKUM PEILICHHEM.

4. OOmuiee onmucaHue HOPMATUBHO-TIPABOBBIX YCIIOBHI COTTIACHO
nerictByromeit HT /I 1 olieHKa TEXHUKO-3KOHOMUYECKUX
3¢ (hexToB mpeiaraeMoil KOHIEHIMA TEXHUIECKOr0
pelcHHS.

5. Pa3paboTka JOpOKHOW KapThl peain3aluy MPOEKTa.

14.

Omnucanne

Ha npammenii moment kommanuedr I[IAO «Poccetm» paspaborana
KoHIenws mudpoBoil TpaHChOpMAIUN s peau3aluy [eleH u
3a7ad  HaAIMOHANBHOW  mporpammbl  «l{udpoBas  3KOHOMHKA
Poccutiickoit denepanuny. KoHuenuus cCoOep:KUT ONMUCAHUE 3aaad,
[IeJIEBON MOJIENH, UCTOIh3yEMbIX TEXHOJIOTHH, a TakXKe psAl 3ajaad,
Cpead KOTOPBIX OJNHOW W3 KIFOYEBBIX 3aj1ad sBisiercss Imdposas
Tpancopmanus W TOBbIIIeHUE 3PPexTuBHOCTH Kommanuu [1AO
«Poccern», YIIydIIeHUE XapaKTePUCTHK HaJEeKHOCTH
JNEeKTpOocHaOXkeHUsT  morpebOuteneli. B mpuopurere  Takke
MOBBIIIICHHE JIOCTYIHOCTA JJIEKTPOCETEBOM WH(PACTPYKTYPHl H
nuBepcrdrkanys Ou3Heca 3a CUET JOMOTHUTEIBHBIX CEPBHICOB.

B paMKax OIIMCAaHHOM KOHI ST pa3pa60TaHa neiaesas MOJICIIb,
KOTOpass BKJIKHOYaCcT B cebs obecrmeueHre B3aMMOCBSI3M BCEX
HHq)OpMaI_[I/IOHHBIX I_[I/I(i)pOBI:IX IIOTOKOB, C HNPHUMCHCHHEM HOBBIX
MMPOU3BOJACTBCHHBIX TeXHOHOI‘Hﬁ; 06p360T1<y JaHHBIX JUIA
OIICPATHUBHO-TEXHOJIOTHYCCKOI'0 YIIPABJICHUA CCTHU U IIP.

Konuenmus npeanoiaraer BHeApeHUE MU(POBBIX TEXHOJIOTUH B
OCHOBHBIE Pabo4He MPOIIECCH CM. puc. 42.
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Mpouecchl TexHonorum
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OnepaTuBHO-TEXHONOTNYecKoe
¥ CUTyaunoHHOe ynpasneHue

TexHu4eckoe obcnyxmupaHme
1 PEKOHCTPYKUMA

WNHBeCcTULMOHHaA AeATENbHOCTL

KanuTtanbHoe cTpouTenbeTeo
DUHaHCbI, 3KOHOMUKa, ByxyueT
3aKynoyHas AeATeNbHOCTh

YnpasfieHne puckamu

Vnpaanel—me nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPoM3BOACTBEHHbIMM aKTUBAMMU

Noructuka

MNpasosoe obecneuexmne

Peanusauus ycnyr

Pucynoxk 42 - Bueapenune unpoBbIX TEXHOJIOTHI B OCHOBHBIE
pabouue IporLecchl COrJIacCHO ONMCAaHHOM KOHLEIIUU

Hcxons u3 onrcaHHBIX OCHOBHBIX MPHUHLHUIIOB M LIEJIEBOW MOJAETH U
ctpaterun  nudpoBoit  Tpanchopmammu  [TAO  «Poccetm».
[IpennoxuTh KOHLEMIUIO TEXHUYECKOIO PEIIEHUS MO BHEIPEHMIO
TEXHOJIOTHH HU(POBBIX JBOWHUKOB NpU LU(PPOBOIl TpaHchopManuu
TUIIOBOM JIEUCTBYIOIIEH TOPOJICKOM AIIEKTPUYECKOH MOJICTaHLIUU
10/04 kB wimu npyroro kiacca, 1o 3aJaHHIO MIPeToaaBaTes.

Y4uTeIBaTh  CIENYyIONME TapameTpbl  IMOJCTAHINH, CHCTEMBI
anekTpocHabxenus u npyrux OKC:

- XapaKTePUCTUKHU ICHCTBYIOMIETO JICKTPOCHAOKEHHS THITOBON
TpaHCHOPMATOPHO# MMOACTAHIIHH.

- YUCT OCHOBHBIX U PE3CPBHBIX NICTOUYHHUKOB 3J'ICKTpOCHa6)KeHI/IH.

- TpeOOBaHUS K HAISKHOCTH JJICKTPOCHAOKEHHUsS, CBEACHHUS 00
YCTaHOBJICHHOW W pacueTHOW MOITHOCTH M CHCTEMaXxX ydeTa pacxoja
AJIEKTPOIHEPTHUH B TOCIICABAPUIHOM PEXHME (HAPYIICHHUS MUTAHHS
OT OJIHOTO M3 UCTOYHHUKOB; 00ecIeueHre dJIeKTPOIHEPTUEH JTOJDKHO
OBITh IpeTyCMOTPEHO oT OCTaBIIETOCS WCTOYHHKA
3JIEKTPOCHAOKEHHUS).

- YYecTb, YTO OCHOBHBIMH IOTPEOUTEISIMH DIIEKTPOIHEPTHU OT
NOACTAHLIMM  SIBJSIIOTCA:  CHCTEMBl  DJIEKTPOOCBEIICHHUS U
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TEXHOJIOTHYECKOE O0OpYyAOBaHKWE Majloi MOIIHOCTH, B TOM YHCIE
npadeyHol, (uTHecC-UeHTpa, O(UCOB; CHIOBOTO 00OPYIOBAHUS
CHCTEM BEHTWIALMM, CHUCTEMbl BOJOCHAOXEHHS U BOJOOTBEACHUS,
3JIEKTPONPUBOJOB  BOPOT, CHUCTEM 3JIEKTPOOOOrpeBa, CHCTEM
KOHIUIIMOHUPOBAHUs, PO3CTOYHBIE CETH, CJIA0OTOYHBIE CHCTEMBI,
MPOTUBONOKAPHBIE CHUCTEMBI, KOMIUIEKCHAs CUcTeMa O0e30MacHOCTH
AIIC n BuaeonaOmoeHre (WK 1O 33AaHUIO IPETIOIABATE).

- aBTOMAaTH3alyA MOJICTAHIINY JOJKHA OBITh MTpeIHAa3HAYeHA KaK IS
ONITUMM3ALUH PACXO0B Ha 3IIEKTPOCHAOKEHNE, TaK U JJIs
COTJIACOBAaHHOTO TIEPEKIIIOYCHUS allapaToB 3allUThl, MOHUTOPHHTA
mapameTpoB K29, ydera BO3MOXHOCTH MPUMEHEHUS THOPUIHON
cxeMbl 3nekTpocHabxkenus ¢ BUD.

- IpPeAyCMOTPETb OCHOBHBIE IPUEMHUKU COOCTBEHHBIX HYXI
MNOJACTaHUMM  (ONEpAaTHBHBIE LIENH, OHJIEKTPOIBUTATENM CHCTEM
OXJIKJEHHS TpaHcHOpMaTOpOB, OCBEHICHUE, BIIEKTPOIOI0TPEB
KOMMYyTanuoHHoi anmaparypsl BH u mkadoB, ycTaHOBIEeHHBIX Ha
OTKPBITOM BO3AYX€, CBS3b, CHTHAJIN3ALIMs, CHCTEMA MTOKAPOTYIIEHMUS,
CHUCTEMa TEJIEMEXaHUKH W T.I. MOIMHOCTh TotpeduTener CH
HEBENIMKa, TO03TOMY OHHM HpucoeauHsitorcs k cetu 380/220 B,
KOTOpasi OJIy4aeT MUTaHUE OT NOHMKAIOIINX TPAHCPOPMATOPOB.)

- y4ecTb HEOOXOAMMYIO ammapaTHyl0 dYacTh IS peaJu3aliu
TEXHOJIOTHM LU(PPOBBIX JBOMHHMKOB, a TakXke MpPHUMCHEHHUE
COBpPEMEHHOH ammapaTypbl, MaTepHaloB U MPHOOPOB ydyeTa pacxoja
3JIEKTPOIHEPTHH U CUCTEMBI YIIPABICHHS SHEPrOMOTPEOICHUEM.

- IPOU3BECTU BI:I60p HeO6XOI[I/IMOFO IpOorpaMMHOr0 KOMILJICKCAa JIA
obecrieueHus IMPpOICCCOB CTATUYECKOM U JTUHAMHUYCCKOT' O
MOZACIIUPOBAaHUs, paCCMOTPETb BO3MOXKHOCTDb U HeHeCOO6paBHOCTB
MMPUMCHCHUA CUCTEM MOJACIIMPOBAHUA B PE€AJIbHOM BPEMCHHU.

- ONKCaTh KOHLEIIHNIO YPOBHEH nepeaadn HHPOpMaLuy MExX Iy
OIIEPaTOPOM M MPOrpaMMHO-ANNaPaTHBIM KOMIIJIEKCOM, TaKKe
MOJIyJIel CBSI3U B peajbHOM BpeMeHH, P3A, u mp.

15.

VcnoBus BEIIIOIHCHUS

OnTtuManbsHBIN pa3Mep rpynmnsl 2-4 yenoseka. Tpya10eMKOCTh
J1a00paTOPHOTO MPAKTUKYMa COCTaBIIsIeT 12 Jacos.

16.

Kpurepun oreHkm™

- OnmcaHbl BCe IEPEUYHCIICHHBIE TEXHOJIOTUY, TIPUBEICH TEXHUYECKO-
SKOHOMHYECKUH aHAJIN3 pa3padOTaHHON KOHIICITNH, CHOPMUPOBAHO
JIOTHYHOE W TOCTCNOBATEIbHOE TPEJCTABICHUN WH(OPMAIUH
TEXHHUYECKOTO  pelieHusd, oOydaromiecss  IMOKa3bIBalOT  BCE
MIEPEYUCIICHHBIC B 1. § 3HAHUS U YMEHUS — OlleHKa «OTIUYHOY;

- OmucaHo OOJBIIMHCTBO TMEPEYUCICHHBIX TEXHOJIOTUH, TMPUBEACH
TEXHUYICCKO-DKOHOMUYCCKUH aHamu3 pa3pabOoTaHHOW KOHIICIIINH,
c(OpMUPOBAHO JIOTHYHOE H TIOCJICIOBATEIBHOE MPEACTABICHUH
WH(GOPMAIIUN TEXHUYECKOTO DPEIIEHHs, O0ydarolrecs MOKa3bIBaloT
OOJILIIMHCTBO OINMCAHHBIX B 1. § 3HAHUH M YMEHHH — OIICHKa

31




«Xoporio»;

- Omnmcana TONBKO YacTh U3 MEPEUUCICHHBIX TEXHOJOTHUH,
TEXHHYECKO-3KOHOMUYECKOI'0 aHallu3a HE MPOM3BEACHO, JHOO OH
HEKOPPEKTHBIM, chopMUpOBaHO HETOJIHOE JIOTUYHOE u
MOCJICAOBATEIbHOE  MPEACTaBICHHEe HHMOPMALMKA TEXHUYSCKOTO
penieHus, o0ydaroniiecs IOKa3bIBalOT TOJBKO YaCTh ONMMCAHHBIX B II.
8 3HaHMI U yMEHUH — OIICHKA « Y IOBJIETBOPUTEIBHOY;

- He ommcano OOJBIIMHCTBO W3 TIEPEUHUCICHHBIX TEXHOJIOTHH,
TEXHUYECKO-DKOHOMHUYECKOTO aHam3a HE MIPOU3BEICHO,
c(hOpMHUPOBAHO HEMOJHOE JIOTMYHOE ©  HEIMOC/IeI0BaTEeIbHOE
MpeAcTaBIeHne  HWHPOPMAUA  TEXHUYECKOTO  PEIICHHUS  WJIH
TEXHHUYECKOE PEIICHHE HE MOJMY4YeHO, OOYYaroIIUecs MOKA3hIBAIOT
OTCYTCTBHE OIMCAHHBIX B 1. 8 3HAHWA W YMCHHH — OIICHKA «HE
YIOBJICTBOPUTEILHOY.

Osxuaaemplii pe3yJbTaT

l. Onucanue yacTell MPOEKTa M0 MOAECPHU3ALNHU IEKTPUUECKON MOJACTAHIIUN U BHEPEHUS
TEXHOJIOTHH IU(PPOBBIX JBOMHUKOB (CHOPMUPOBAHO 0O0OIIICHHOE TEXHUYECKOE 3a]JaHue).
2. Konnenuuss uHXeHepHOTO pemieHus (COPMHpPOBAH MEPEYEHb OCHOBHOIO U

BCIIOMOTaTEIbHOIO  3HEPreTHYecKoro oOOpYyJOBaHHUS, OINKMCAaHA CXeMa B3aUMOJCHCTBUSA
anmnapaTHOM U MPOrpaMMHOM YacTell MpoeKTa).

3. Bri6op cymectytomero [1O u UT pemenuss (B KakoM MPOrpaMMHOM OOecriedeHHUE
peanu3yroTcs MOCTaBICHHBIC 3aa4, KAKUMH (DYHKIMSIMU JOJDKHO OHO)
4. OO6miee omucaHue HOPMATHBHO-TIPABOBBIX YCIOBUU corjacHo aAeicTByromed HTJl u

OLICHKA TEXHHUKO-I)KOHOMHUYECKHX J(PQPEKTOB MpeularaéMoil KOHIENUIUH TEXHHUYECKOTO
peLeHwMs..

MeToanyeckne peKoOMeHIALUHU IJIsl PenoAaBaTeJisi 10 NPUMeHEHHIO
[Tpu o0OcykneHuu pereHus:

— Ilpeanoxuth 00y4aroUMMCs OMOJHUTEIbHBIE MaTepUanbl B 3aBUCUMOCTH OT
YPOBHS TIOATOTOBKM — 0oOJiee TEXHWYECKOTOo WM O0OIle O3HAaKOMHTEIHHOTO
XapaxTepa.

— IlpoBectu ¢ 00yyarOMMMHUCS JUCKYCCUIO 00 OTIMYUU CYIIECTBYIOIIUX PEUICHUIX
B 00JIaCTH MPOrPaMMHOT0 OOecIieueHus Al peanu3anuu Texuonoruu L]

— IlpoBectn ¢ oOydaromUMHCA JUCKYCCHIO 00 OTIMYMHM  CYLIECTBYIOIIHMX
TEXHUYECKUX PpEHIeHHH B OONacTH TEXHUYECKHX pELIeHUs U ypOBHEH
aBTOMAaTU3alluy IOJACTAHUMNA UM IIPUMEHEHHMS Ha HUX HOBBIX TEXHOJOIMU
MHTEPHETA SHEPTHH.

— OOparuTh BHUMaHUE Ha LIEJIEBYIO ayIUTOPHIO — PA3JIMYHBIX Py MOTpeduTenei
PHEPIUH, UX MHTEPECOB M TOTpeOHOCTEW Kakue (QYHKUMM TexHomoruu L1J]
JNEUCTBUTEIIBHO HEOOXOJMMBI, a KakKHhe TOJBKO OKaXyTCs JONOJIHUTEIbHON
(rHAHCOBOH HArPY3KOH MPU MOJIEPHU3AILIUH TTO/ICTAHIINH.

[Tpu mpoBepKe 1 OLICHKE BAPUAHTOB PEIICHHUS:

— OneHuBaTh  KOMIUICKCHOCTb  IIPEMAJIATa€MOT0  PEIIECHUS 10  BHEIPEHHIO
texHosoruu 11J] Ha moacTaHIUM, KOTOPOE NOJDKHO BKJIKOYATh B ce0sl MOMHMO
uHkeHepHbIx 1 WUT acmekToB, Takke OLEHKY SKOHOMHYecKoro 3¢ddexra ot
HCIIOJIb30BaHU.
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— OueHuBaTh MNPHUBIEKATEIBHOCTh CPOPMHUPOBAHHONW KOHLENIMHM I Pa3HBIX

TPYIIT TOTpeOUTENIeH ¢ MO3UIIMU IIEHHOCTH U CTOUMOCTH BHEJIPECHUS TEXHOJIOTHH
11/ Ha BCceM KU3HEHHOM ITUKJIC MOACTAHIIUH.

Crpykrypa u dhopMa otdera 0 1adboparopHoil pabore:

Ha3zBanne yqeGHoro 3aBCACHUA

KA®OEJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI1

ITPETIO/JABATEJIb

JAOJKHOCTbD, Yy4. CTCIICHLb, 3BAHUC oAIMuCh, JaTa HWHHUIIKAJIbI, (I)aMI/IJ'II/ISI

OTYET ITO JABOPATOPHOU PABOTE

1o kypcy: LIU®POBBIE JIBOMHUKU B SJIEKTPOSHEPTETUKE

PABOTY BBIITOJIHUJI
CTYIAEHT I'P. Ne

noamnuch, gara HWHHULIKAJIbI, (I)aMI/IJ'II/Iﬂ

Canxkr-IlerepOypr 20
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ConeprkaHue oTyera:

Conep:xanue oTyeTa

ean padoThI:

3amaun:

TeopeTnyeckue cBeleHUs

B oruere mo maGoparopHoil paboTe 00s3aTENBHO AOJDKHBI OBITH yKa3aHbl TEOPETHUYECKHUE
CBEJICHUs, HEOOXOIMMBIE JUIsl BBITIOJIHEHHS JabopaTopHON pabOThI, B TOM YHCJE AaHHBIE 00
YCTaHOBKE, Ha KOTOPOI BHITIOJHSUTACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Hauae yka3bIBalOTCSl UCXOAHBIE TaHHBIC, PAacUeThl, TpadUIECKUE TTOCTPOCHUSI.
BriBoabl

Otuet mo abopaTtopHOi paboTe 00s3aTeNbHO JAOJDKEH COJEpXKaTh BBIBOABI MO J1a0OPaTOPHOM
paboTe, B KOTOPOH TOJDKHBI OTPAXKaThCs (DaKTHI TOCTHKCHUS IICTIH.

Cnmcox nucenosb3yeMoi JJUTepaTypbl

Cnucok ucnonp3yeMoi nurepaTypbl odopmisiercss B coorBerctBuu ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuce. bubnmuorpaduueckoe onucanue. O6mue TpeGOBaHUS U MPaBUIIA
COCTaBJICHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIaOopaTopHOU padbore

IIpaBuia opopmiieHust oT4eTA
1. O0mue TpedGoBaHUA

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CHUBUJI. Otuer 0 Hay4YHO-HUCCIIEIOBATEIHCKOU
pabore. CTpykTypa U mpaBuia opOpMIIECHHS OTYET MO J1abopaTopHOM pabore odopmiseTcs
J00BIM TIEYaTHBIM CITOCOOOM Ha OJTHOM CTOpOHE JicTa Oesoil Oymaru ¢popmara A4.

1.2.B oruere mno mnabGopatopHoii pabGore nomyckaercs wuHTepBan 1.0 m 1.5, kernp He
MeHee 12, BBIpaBHUBAHUE IO IMIMPUHE, OTCTYN KpacHou cTpoku 1.0.
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1.3. IIBet mpudTa 10mKEH OBITH YEPHBIM.
2. Hymepanus cTpaHul 0T4YeTa

2.1. Ctpanunpl oT4YeTa ClIEAyeT HyMepoBaTh apaOCKuMu mudpamu, coOoaas CKBO3HYIO
HyMEPALMIO 110 BCEMY TEKCTY oTdeTa. Homep cTpaHuLbl MPOCTaBIAETCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TuTynbHBIN TUCT BKIIOYAETCs B OOIIYI0 HyMepaluio cTpaHull otTuyeta. Homep crpaHuisl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCS.

3. Hymepanusi pa3iejioB 1 moapasaejioB oT4eTa

3.1. Pa3nmensl JOIKHBI MMETh MOPSIKOBBIE HOMEpa B IpefesiaXx BCEro OT4eTa, 0003HAUYCHHBIE
apabckumu U pamu.

3.2. Paznmensr MoryT OBITH pa3OuTHI HA ToApa3aAeibl. Hymeparus moapas3aenoB COCTaBISIETCS U3
HOMEpa paslena W Tojapasjaena, 0003HauYeHHOro dYepe3 TouKy, Hampumep, «1.1.». B koHme
Ha3BaHUs Pa3JICJIOB H MOJAPA3/CIOB TOYKA HE CTABUTCA.

4. Unaroctpanun

4.1. UnnrocTpaniui  TIOAMMCHIBAIOTCS CHU3Y apaOCKuMu mudpamMu dYepe3 Mpodes Imocie
cioBa «PUCYHOK» U UMEIOT MO0 CKBO3HYIO HyMEpaluio, 1100 HyMEpaluio B COOTBETCTBUU C
paszenamu OT4eTa.

4.2. Bce wmnoctpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAE€TCs IOCIIE
HOMEpa WUIIOCTpallMu  4epe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0IHOKOHTYpHOH CAP».

4.3. Iloanucu BceX WITIOCTPAIIMU BHIPABHUBAIOTCS MO LIEHTPY CTPOKH.
5. I'papuxn

5.1. I'paduku mowkHBI OBITH YeTKUMU. [Ipu odopmiennn rpadmkoB HEOOXOIMMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEel M cCaMUX I'pauKOB.

5.2. Ecmm rpadukm oTpaxaroT CpaBHEHHE [IBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HX
BBITIOJTHECHUEC B O,Z[HOﬁ CUCTCMC KOOPpAWHAT.

6. TabuubI

6.1.B ortuete mo nabopaTopHOil paboTe pPEKOMEHIyeTcs CKBO3HAs  HyMepauus
tabmui. Jlonmyckaercss HyMmepauus Tabiul B mpeaenax paszena ordera. B atom ciyuae HOMep
TaOJIHUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TaOIHIIbI, pa3/IelIeHHBIX TOUKOH.

6.2. Tabmuibl HyMepyIoTCs apaOCKUMH U PamMH.

6.3. Hymepauus Ttabmui mpousBogutcs co cioBoM «Tabmuua» 6e3 3Haka «No», Harpumep,
«Tabmuma 1».

6.5.4. Kaxxnas Tabnuma JA0KHA MMETh Ha3BaHWE, KOTOPOE CIEAyeT MOMEIIaTh Hal TaOiuIlei
cieBa 6e3 a03aIHOTo OTCTYIA B OJJHY CTPOKY C €€ HOMEpPOM 4Yepe3 THpE.
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12.5. MeTtonuueckre yKazaHUs sl OOydYaloIMXCA TO TPOXOXKICHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBIMIOJIHEHUS KyPCOBOU pabOThI
Yyebnvim nnanom He npedycmompero

12.6. MeTonuueckue ykazaHus JJIsi 0OyJaronIuxcs Mo MPOXOKICHUIO CaMOCTOSTEIbHON
paboThI

B xone BBIOMHEHMS] CaMOCTOSITEIFHOM pabOThI, 00yYarONIUiiCs BHITIOJIHAET PaboTy IO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENoAaBaTelis, HO 06e3 ero HemocpeiACTBEHHOTO
y4acTusl.

Jnst oOyvaromuxcs 1o 3aoyHoOi (opme OOy4eHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CE0s1 KOHTPOJILHYIO paboTy.

B mporecce BBIOTHEHUS CaMOCTOSITENBHON paboThl, y oOyuaromerocs (Gpopmupyercs
1enecoo0pa3Hoe MIaHUpOBaHHE pabovyero BpeMEeHHU, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHS, MOMOTaeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
po¢eCCHOHATIBLHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBISIONMMH  CaMOCTOSITENIbHYI0  paboTy
00yJarOIIUXCSISBIISIIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— y4eOHO-METOIMYEeCKUN MaTepual Mo JadopaTOpHbIM paboTaM, BKIIOYAs HU3y4YECHHUE
nenu paboThl, MCXOTHBIX JAHHBIX, MOPSKA BBIIIOJHEHUS MOJCTUPOBAHUS U TpeOOBaHUI K
MPEJICTABICHUIO PE3yJIbTaTOB;

— PpeKOMeHJOBaHHas ydyeOHas JIuTepaTypa Mo pasjesiaM JUCIUILINHBL,

[Ipu BEIMOTHEHUH CAMOCTOSTENLHON PabOThl 00YJArOIIUMCS PEKOMEHIYETCsl 0co00e
BHUMaHUE YJeNsITh [OHMMAaHHWIO B3aMMOCBSI3eH MEXIy MapaMeTpaMud HHEProCHCTEMBI.
HeobxomuMo ymMeTh OOBSICHSTH, KaK M3MEHEHHE HArpy3Kd, CONPOTUBICHHS IHUHUH, PEKUMA
reHepaluy, IMOTOAHBIX YCIOBUII M pPaOOThl HAKOMUTENS HHEPruHM BIUSET Ha TEKyIIUH H
IIPOTHO3UPYEMBIN DJIEKTPOIHEPTETUYECKUN PEKUM.

PesynbpTarel  camocTosiITENbHONM — pabOThl  MCHONB3YIOTCSI MpPU  BBINOJHEHUU
7a00paTOpHBIX palboT, MPOXOXKIECHUH TEKYIIErOo KOHTPOJISA, MOJArOTOBKE OTYETOB, OTBETAaX Ha
BOMpPOCHl 3auera / nuddepeHIMpoBaHHOTO 3a4yeTa, a TakKe IMpPU PEIICHUH MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJ1a4, CBSI3aHHBIX C AHAIM30M U KOHTPOJEM MapaMeTPOB paclpeeieHHbIX
MHTEJJIEKTYyalIbHbIX YHEPrOCUCTEM.

12.7. Metonuueckne YyKa3zaHWs JUIA OOYYalOIIUXCSA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yYaromuxcs, OCYIIECTBISEMOTO B TEUEHUE CEMECTpa C IIeNbI0 OLIEHMBAHMUSA XO/a OCBOCHHUS
JUCIUTUIAHBI.

Texymui KOHTPOJIb yCIIEBAEMOCTH BKIIIOYAECT:

— YCTHBIN OMPOC MO TeMaM JIEKIITUOHHBIX 3aHSITHH;

— MPOBEPKY FOTOBHOCTH 00YYAIOIINXCS K BBIMOJIHEHUIO TAOOPAaTOPHBIX padoT;

— KOHTPOJIb BBITIOJIHEHHSI JTA0OPATOPHBIX padOT M MPAaBHIIBHOCTH 00pabOTKH

MOJIyYEHHBIX PE3yIbTaTOB;

— IIPOBEPKY OTYETOB I10 J1abOpaTOPHBIM padoTam;

— BBINIOJIHEHHUE TECTOBBIX 3a/IaHUI MO OCHOBHBIM pa3ziefiaM JUCIUTIIIUHBL.

Pe3ynbpTarel TeKyllero KOHTPOJIS YUMTHIBAIOTCS IPHU IPOBEIECHUU MPOMEKYTOUHOM
arTectanud. K TMPOMEXYTOYHON aTTecTaliu JOMyCKAIOTCS OOydaromluecs, BBIMOJHUBIINE
peyCMOTPEHHbIE JTabopaTOpHbIe PadOThI, MPEACTABUBIINE U 3AIIUTHUBILNE OTYETHI, a TAKKe
BBIMOJIHUBIINE 3aJaHUs CAMOCTOSITENIbHOW pPa0OThl M TEKYIIErOo KOHTPOJs B oOBeMe,
YCTaHOBJICHHOM TMpemnojaBateneM. [Ipu BBICTaBIEHMM MTOTOBOM OIEHKU YYHUTHIBAIOTCS
pe3yNbTaThl TECTUPOBAHUS, KAYECTBO BBITIOJHEHUSI JIA0OPATOPHBIX M PACUYETHHIX pPaboT,
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aKTHMBHOCTh  OOydwaromierocss B XOJA€ 3aHATHH ¥ ypOBEHb OTBETa Ha 3adere /
QG GepeHIIMPOBAHHOM 3a4eTe.

12.8. Meronuyeckue yka3aHus JUIsi 0Oy4aroIIMXCsl O MPOXOKIACHUIO MPOMEXYTOUHON
aTTECTALNN.

[IpomexxyTounass  arrectanuss  OOydalOmIMXCsl  HpeAycMaTpuBaeT  OLIEHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydYaloUmMMcs B Ipolecce
U3y4YeHUs BCeW NUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUI PELICHMs NPAKTHYECKUX 3a7ad. ODK3aMeH, KaK IPaBWJIO, NPOBOJIUTCS B
NEpUOJ SK3aMEHAIlMOHHOM CECCHMM W 3aBEpIIAeTCs AaTTECTALMOHHON OLEHKON «OTIMYHOY,
«XOPOILOY», «YAOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIBHOY.

[TpomexyTouHasi arTrectanus NPOBOAUTCA B (GopMe dK3aMeHa. JK3aMEH IPOBOIUTCS B
yCTHOM (hopMme 1o OmiieTaMm B BUJE NMOJATOTOBKU M M3JIOKEHHs pa3BEPHYTOro oTBeTa. Bpems Ha

MOATrOTOBKY OTBeTa - 60 MUHYT.
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Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMMy TUCHUTLIMHbI

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHECHHIM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH B JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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